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Tém tat: Trong nhitng nam gan ddy khu vuc tinh Bic Giang chiu anh huéng ctia mua 1i
ngay mot trim trong, ddc biét vao cac nam 2001, 2008, 2010 va 2015 dién bién vé mua
Bic Giang c6 bién ddi khac thuong da gay ngap lut nghiém trong va kéo dai tai huyén Luc
Nam, Luc Ngan, Son Dong 1am thiét hai dang ké vé kinh té dan sinh, cho dia phuong.
Nam 2008 xay ra lu lich sur trén song Luc Nam gay ngdp lut nghiém trong trén luu vuc.
Dé dap mg yéu cau ngdy cang cao cong tac dy bao, canh bao 1 can ap dung md hinh,
cong cu hién dai phuc vu cong tac du bao cua dia phuong 1a can thiét. Két qua nghién ctru
tmg dung mod hinh V-Flood du bo 1 trén luu vuc song Luc Nam cho thiy luu luong
dong chay dugc mé phong tét voi cac chi sé Sai s6 quin phuong (RMSE), sai sd tuyét ddi
trung binh (MAE), hé sb twong quan (r) va hé sé Nash—Sufficient Effficient (NSE) duoc
danh gia & mirc dat trong qua trinh hiéu chinh va kiém dinh mé hinh. Bg thong s6 tim
duoc cia mo hinh da dugc ap dung thir nghi€ém cho du bao 1t nam 2020 dé danh gia kha
nang tng dung cua mo hinh vao du bao tac nghi€p. Phuong phap nghién ctru da giap du
bao vién c6 thém cong cu hitu ich trong qua trinh dy bao lii phuc vu dia phuong.

Tir khoa: V-Flood; Du bao Iu.

1. Mé dau

Trén thé gi6i hién nay, rat nhiéu cong nghé du bao nghiép vu di va dang dugc phat
trién dua trén sy két hop cdc md hinh thuy van, thuy lyc. Cac mo hinh thuong dugc st
dung trong cac cong nghé du bao nghi€p vu: M6 hinh mé phong dong chay tir mua: Cac mo
Tap chi Khi twong Thuy van 2021, 723, 1-12; doi:10.36335/VNJHM.2021(723).1-12  http://tapchikttv.vn/
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hinh théng s6 tap trung HEC-HMS (M¥), SSARR (M¥), TANK (Nhat), NAM (Pan Mach),
STANFORD (M¥), SACRAMENTO (My¥); cac mé hinh théng sé phan phdi nhu VIC (M),
TOPMODEL, BTOPMODEL, MARINE (Phap), Flood Watch (Pan Mach), WETSPA (Bi).
DIMOSOP (Y) [1].

Céac mo6 hinh mo phong tinh toan dong chdy trong song chinh: cdc m6 hinh thuy luc 1
chiéu, 2 chiéu nhu ho mé hinh HEC (HEC3, HEC-RAS), cic md hinh ho Mike (M6 hinh
MIKE BASIN, MIKE11, MIKE FLOODWATCH) [2]...Tai Han Qudc sir dung mo hinh
phan tich 1i (st dung nguyén 1y mua, Iy ludn K—Flood goi tit 14 mé hinh K—Flood la
chuong trinh phan tich ngap lut, thuc hién phan tich dya trén tai li¢u dia hinh (DEM, ban dd
str dung dat, ban d6 thd nhudng) va thong tin lugng mua qua do6 phan tich Ia [3].

Tai Viét Nam ngoai cdc mo6 hinh thuy véan thong so tap trung nhu TANK (Nhét Ban),
NAM (DPan Mach), FIRR (Vién Co), Trung tam da trién khai nghién ctru va budc dau tng
dung m6 hinh thuy van thong s6 phan bd MARINE (Phap), WETSPA (Bi) va cac mo hinh
thuy luc tién tién nhu HECRAS, bd m6 hinh Mike [4]. Ddi voi luu vue song thudc khu vuc
Poéng Béc néi chung va luu lyc song Luc Nam (tai tram thuy van Chii), cac phuong phap
phap cong cu dy bdo canh bao hién dang dung chu yéu duoc xdy dung tir lau va chua dugc
dau tu nghién ctru ding murc, khong con phu hop voi diéu kién thuc té va yéu cau hién nay.
Phén 16n nhimg cong cu k¥ thuat hién nay déu ¢ dang biéu dd, thong ké [5]. Hién chua co
md hinh hodc cong nghé nao dugc st dung trong nghi€p vu canh bdo, dy bao 1. Mt khac
do tram khi twong thuy van trén luu vuc song it va thua, thoi gian chay truyén ngin chi tir 6
dén 12 gio nén két qua du bao, canh béao 1ii con han ché, da phan phu thudc nhiéu vao kinh
nghiém cua cac du bao vién. Trong sd d6 Dé tai cap Bo “Nghién ciru danh gia, lya chon va
hoan thién cac phuong an canh béo, du bao lii phtt hop cho cac dia phuong ¢ mién bic” do
Ths. Nguyén Tién Kién chii nhiém da nghién ctru bd sung hoan thién phuong an canh bao,
du bao cho luu vyc séng Luc Nam. Tuy nhién cac phuong phap cong cu dang dung canh
bao la thong ké tir hinh thé thoi tiét va canh bao 1 tir mwa. cac phuong phap dung dé du
bao chu yéu 1a phuong phap du bao myc nude twong tmg, phuong phap tuong quan héi quy,
phuong phap biéu dd quan hé [6].

Hién nay cong tac canh bao, dy bao 1u tai luu vye séng Luc Nam chu yéu dua vao cac
phuong phap truyén thong nhu (quan hé mua rao—dong chay; théng ké; hoi quy) do vay
viéc canh bao, dy bao lii chua tinh toan duoc hét cac yéu td khac bi anh huong nhu mat
dém, tham phu, thd nhudng cta luu vuc...Véi nhimg 1y do trén, viéc tng dung cac phan
mén hién dai dé tinh toan canh bao va du béo 1ii trén luu vuc song Luc Nam la viéc lam hét
strc can thiét, du béo 1i kip thoi va chinh xac s& gop phan mang lai hiéu qua trong viéc
phong tranh va gidm nhe thiét hai do thién tai gay ra.

Trong d6 mé hinh V—Flood 1a chuong trinh thudc du 4n ODA do Han Qudc chuyén
giao tai Pai Khi tuong thity vin khu vyc Déng Béc, tuy nhién mé hinh méi duge nghién
ctru thiét 1ap cho mot luu vuc séng Bang Giang (Cao Bang), cac luu vuc khac tai khu vuc
Pong Bic nhu lwu vuc song Luc Nam (Bic Giang), Ky Cung (Lang Son), Tién Yén
(Quang Ninh)...Chua duoc thiét 13p ciing nhu nghién ciru, trong khi d6 cong tac du bao 1
hién nay viéc ap dung cac mé hinh hay phan mém thuy van phuc vu du bao canh bao hét
stc can thiét. Két qua nghién ctru gitp don vi 1am cong tic du bao c6 thém cong cu,
phuong phap du béo i sir dung va tac nghiép trén luu vuc song Luc Nam, gop phan phong
tranh va giam nhe thi¢t hai thién tai cho dia phuong [7].

2. Phuong phap nghién ciru

2.1. Gioi thiéu khu vic nghién cuu

Séng Luc Nam la mét phu luu lon ctia hé théng song Théai Binh, chay qua hai
tinh Lang Son va Bac Giang. Tong chi€u dai cua song gan 178 km, doan trén dia phén Lang
Son dai 15 km, doan trén dia phan Bac Giang dai khoang 150 km. Tong dién tich luu vuc
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cua song Luc Nam kha 16n, vao khoang 3.050 km?, d6 cao binh quan luu vyc 1a 207 m, 46
dbc binh quan luu vuc 1a 16,5%. Phan phéi dién tich luu vuc dén tram thuy van Cam DPan
1a 670 km?, tram thuy van Chii 1a 2090 km?.

Séng Luc Nam c6 trén mot nira chiéu dai ndm & ving c6 dién tich ring cdy thua thot
va ddi troc nén nude tap trung kha nhanh, do dbc Tuu vuce 16n cho nén ¢t cd lugng mua
trung binh luu vyc tir: 30-50 mm chi sau 2-3 h 1a d4 sinh ra 1 trén thuong ngudn, cudng
suét Iii & thuong ngudn kha 16n tir: 1-2 m/h, bién do 1i tir: 9—10 m. Thoi gian truyén I tir
thuong ngudn vé ha luu ngin, chi sau: 5-7 gio va tir 12—15 h ké tir khi bat dau c6 mua 1a co
thé da xuat hién 10 tai tram Chil va tram Luc Nam.

Mua 1ii trén luu vire song kéo dai khoang 5 thang. Bit dau vao thang 6 va két thuc vao
thang 10, phan phdi dong chay nim khong déu. Lii thugng ngudn d6 vé, nudc lii thuong tap
trung twong ddi nhanh. Luong nuwéc mua 1i thuong chiém tir 70-80% lugng nudc ca nam.
Con luong nudc mua can chi chiém tir 20-30%. Thang 7, thang 8 thudng c¢6 lugng nudc rat
16n, chiém khoang 25-35% lwong nudc ca nam. Dong chay mua Iii phan b ciing khong
ddng déu. Cac thang dau va cudi mua i c6 tong lwong dong chay chiém khoang 10-15%.
Thang 8, thudong c6 tong lwong 1i 16n nhat.

Hang nim trén luu vuc séng thuong xay ra tir 5-7 dot 1ii. Nam nhiéu 1 nhét 13 nhimg
nam 1971, 1986, 1990, 2001, 2008. Nam xuit hién nhiéu nhat 7 trén (ndm 2001, 2008);
nim xuat hién it 1 trdn (ndm 2007, 2009). Dién hinh c6 nim khong xuat hién tran li nao
(2011). S tran 1ii 16n hon bao dong s6 II (5,3m) trung binh 2-3 tran va c6 khoang tir 1-2
tran trén bao dong s I11 (6,3 m).

Dang lii phé bién cta song cha yéu 1a 1a don ton tai trong thoi gian tir 2-3 ngay. Tuy
nhién cling c6 11 kép hoac 1t don khong 16 rang do mua dai ngdy. Trén luu vuc nghién clru
c¢6 cac tram khi tugng, thuy vin bao gdm: tram khi twong Pinh Lap, Son Pong, Luc Ngan,
tram thity van Cam Dan va thily van Chi.
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Hinh 1. So d6 mang ludi tram khi twgng thuy van luu vuc song Luc Nam.

2.2. Thu thap tai liéu

S0 ligu khi twong thity van: Chudi so liéu mua thoi doan 6h cac tram khi twong thuy
van gom Son Pong, Luc Ngan, Dinh Lap, Cam Pan, Chi tir nam 2005-2019. S6 li¢éu H~Q
tram thuy van Chii tor nam 2005-2019. Bam béo cac tran 1i nho, trung binh, 16n va lich str.
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Céc sb liéu duoc 13y tir t6 luu trir Pai Khi twong Thuy van khu vuc Pong Béc va da duoc
thu thap va xur 1y dugc cap c6 thim quyén phé duyét.

S6 liéu vé dia hinh: Ban @6 s dia hinh (DEM), ban d6 thd nhudng (Landuser), Ban do
dat (Soil) d6 phan giai 30m x 30m gia tri 46 cao thay d6i tir 10m dén 1000 m [8]. Puoc du
an (ODA) Han Qudc chuyén giao cho Pai Khi tugng thiy vin khu vuc Pong Bic nim
2016.

2.3. Gioi thiéu mo hinh V-Flood

2.3.1. So d6 mé hinh

Mo hinh V-Flood 1a mé hinh thiy vin méi thude du 4n (ODA) Han Qudc xay dung va
chuyen giao cho Pai Khi tugng Khi twong Thuy van khu vuc Dong Bac mac du da duoc
chuyen giao xong chwa c6 nhiéu nghién ctru. Hinh 2 thé hién so do cdu trac ciia mo hinh,
bao gom cac dir licu dau vao nhu dia hinh DEM, ban d6 sir dung dat va thd nhitng cling nhu
cac s liéu vé khi twgng thuy van nhu mua va luu lugng dong chay.

Dik liéu vio

P -‘
" J Phic hoa luu vyge = —

=,

DEM

Thiy vsn"‘l
L anz cover

Rain fall
x ¥

Hinh 2. So dd céu trac mé hinh V—Flood [9].

2.3.2. Cac thong s6 mo hinh

Théng sb trong md hinh V-FLOOD gom 10 thong s sau [10]: (1) dién tich ngudng
dinhAo, (2) so sanh mat nghiéng cta suon ddc, (3) so sanh mit cat nghiéng cta tuyén kénh,
(4) hé s6 nham i da, (5) hé s0 nham tdi thicu, (6) h¢ sb thdm nude bio hoa, (7) do rong
ctia vudng goc cua dong chay dudi bé mat, (®) tang thAm nudc t01 da ctua dong ngam va (9)
vung trir nudc cua tang tham thdu va (10) ting can nudc cua tang trir nude. Thong tin co
ban vé 10 thong sd nhu sau:

Bang 1. B6 thong s6 mo hinh V—Flood.

TT Tén thong so Ky hiéu Gi6i han thong so
1 Hé s6 thAm nude bio hoa Ksat 0-1

2 Tang can nudc cua tang trit nudc Cint 0-10

3 Ving trir nude cia tang tham thiu H 0-1

4 Do rong ciia vudng goc cua dong chay dudi bé mit Bp 0-1

5 Heé s6 nham tuyén kénh t6i thiéu Ksrl 0-100
6  So sanh mit cét nghiéng cia swon dbc Wv 0-1000.000
7 Tang tham nudc tbi da ciia dong ngam Hs 0-100.000
8  Heésdnham tdi da Ksr0 0-100
9 Mit cit nghiéng cua tuyén kénh Wr 0-100

10 Dién tich ngudng dinh A0 0-100
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2.4. Thiét Idgp mé hinh

2.4.1. Nghién ctru thiét 1ap mo hinh ddi voi luu vue song Luc Nam tai Chii

Pé chay dugc md hinh V-Flood can thiét 1ap cac sé liéu dau vao bao gom dir
ban d6 DEM, ban dd thd nhudng (Landuse), ban d6 dat (soil), lwong mua binh quan
luu vuc Rainfall, toa do ctra ra luu vuc song song Luc Nam va cudi cung la cac song
s6 mo hinh Prarameter, cac dit liéu lan lugt nhu trong khung mau dé Hinh 3a.

Y 4 ¥
X Y - 9
a. Giao dién M hinh V-Flood. b. Giao dién thiét 1ap ban d6 DEM luu vyc
song Luc Nam bang mé hinh V-Flood.
v 9

Input Dati) DEM > Land Cover ® Sol Map Legend

c. Giao dién thi€t lgp ban 0 tho nhudng luu vy d. Giao dién thiét 1ap ban dd dét luu vuc song
song Lyc Nam bang mo hinh. Luc Nam bing mé hinh V—Flood.

Hinh 3. Ban dd dia hinh, thd nhudng, st dung dat luu vue song Luc Nam.
2.4.2. Hoan thién thiét 1ap va két qua van hanh mé hinh V-Flood

Céc két qua sau khi thiét lap s6 liéu mo hinh nhu muc f. Hinh 4, sau d6 tién he‘lnh chay
mo hinh nit Run, sau khoang 3-10 phut tuy theo cau hinh may tinh, dugc két qua mo

phong duong qua trinh luu luong dong chay tai tram thuy van Chii va d¢ ngép sau tai thoi
moi thoi diém nhu cac Hinh 4c, 4d.
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b. Giao dién mo6 hinh khi hoan thién cac cac
sO liéu dau vao.

d. Kétwqué md phong d6 ngdp sau tai mot
thoi diém mo hinh V—Flood.

Hinh 4. Giao dién mé minh V-Flood két qua thiét 1ap va van hanh.

Dé danh gia dinh lugng sy phi hop gitta két qua tinh todn bang mé hinh va gia tri thuc
do tai ctra ra ctia luu vuc nghién cru (tram thuy vin Chil), cac chi tiéu sai s khac nhau da
duogc sir dung. Cac chi tiéu sai sb d6 1a sai s quin phuong (RMSE), sai sb tuyét d6i trung
binh (MAE) [11], hé sb twong quan (r) va hé s Nash—Sufficient Effficient (NSE) [12]. Cac
chi tiéu sai sb ké trén duoc xac dinh cu thé theo cac cong thirc sau:

RMSE= \/% x g(Qm,,» - Qd’j_)2

(1)

2

AQ = Qmax,d_Qmax,,m

3)

(4)

)
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Trong d6 Omj va Quj lan luot 1a muc nude (hodc luu lwong) tinh toan va thuc do tai
thoi diém thtrj, Q , va Q,lan lugt 1a myc nudce (hodc luu lwong) tinh toan va thuc do trung
binh cua chudi sb, Omax,d V& Omax,m lan luot 1a gia tri myc nude thyc do 16n nhét va muc
nude tinh toan 16n nhat va N 1a chiéu dai cua chuoi so liéu.

3. Két qua va thao luin

3.1 Két qua hiéu chinh va kiém dinh bé thong $6 mé hinh V—Flood trén luu virc song Luc
Nam

Nghién ctru stir dung s6 tran 1 dé hiéu chinh va kiém dinh duoc thé hién trén hinh 5.

5500 T T T T T T T T T T T T T
- < om

- - =-Q

u,T8

4500

3500

(m’ls)

max

< 2500

1500

500
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Thoi gian (Nam)

Hinh 5. Luu luong dinh lii cdc ndm giai doan 2005-2017 tai tram thuy van Chil.

Bang 2. S6 liéu tran 1d hiéu chinh va kiém dinh bo thong s6 mé hinh V—Flood.

STT Niam Qmax (m%/s) Ghi Cha
1 2005 3010 L 16n (higu chinh)
2 2006 1060 L nho (hiéu chinh)
3 2007 2180 L1 trung binh (hi€u chinh)
4 2008 4840 L1 lich str (hiéu chinh)
5 2009 630
6 2010 2450
7 2011 572
8 2012 1500 L nho (hiéu chinh)
9 2013 2070 L1 trung binh (hi€u chinh)
10 2014 2560 L 16n (hi¢u chinh)
11 2015 2640 Lii 16n (kiém dinh)
12 2016 1930 L trung binh (kiém dinh)
13 2017 1160 Lii nho (kiém dinh)
14 2018 1560 Lii nho (kiém dinh)
15 2019 1573 Lii nho (kiém dinh)

Ké'tq qua hi¢u chinh céc tran It nhd, trung binh, 16n va 1i lich st tir nam 2005-2014
duoc thé hién trén cac hinh 6a—6f.
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c. Dudng qua trinh 1d tinh toén va thuc do tir d. Duong qua trinh I tinh toan va thye do
ngay 19-24/V11/2014. tr ngay 6-8/VI1/2007.
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e. Puong qua trinh Iii tinh todn va thuc do tir f. Puong qué trinh 10 tinh toén va thyc do
ngay 3-5/VII1/2013. tr ngay 5-6/VI1/2006.

Hinh 6. Két qua hiéu chinh duong qué trinh mé phong va thyc do cac tran li.

Bang 3. Két qua danh gia cac chi sb tran 1d hiéu chinh tir 2005-2014.

RMSE MAE Quax (m’/s)
m>/s % mis % r NSE Tinh toan Thuec do
2005 951,22 31,6 705,7 234 0,705 0,340 2962,28 3010
2006 219,04 20,7 193,69 183 0,875 0,521 936,15 1060
2007  611,1 28,0 3658 16,8 0,748 0,300 1923,16 2180
2008  860,1 17,8 706,0 14,6 0,856 0,707 4832,79 4840
2012 285.174 19,8 23897 16,6 0800 0,601 142818 1440
2013 508,8 24,6 396,6 19,2 0,685 0,337 1945,48 2070
2014  476,3 18,6 3190 12,5 0,883 0,765 2565,03 2560
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D6i voi tran 1 16n va lich st gdm cac nam 2005, 2008, 2014 chi sé NSE dao dong tir
0,34-0,76. Céac tran 1l trung binh gém cac nam 2007-2013 chi s6 NSE dao dong tir 0,30—
0,34. Cac tran 1ii nho chi s6 NSE dao dong tir 0,52-0,60. Sai sb dinh li cac tran hiéu chinh
dao dong tir 0,12-0,15%, sai s6 thoi gian xuat hién dinh tir 0-3h [13].

Bang 5. B thong $6 tim duoc qua trinh hi€u chinh nhu sau.

Khodang gia tri mic dinh

STT Théngso Gia tri ctia mé hinh

1 Ksat 0.50 0-1.0
2 Cint 0.01 0-10
3 H 0.40 0-1.0
4 Bp 0.50 0-1.0
5 Ksrl 42.86 0-100
6 Wv 5000 0-1000000
7 Hs 2017.86 0-100000
8 Ksro 10.00 0-100
9 Wr 42.86 0-100
10 Ao 0.18 0-100

St dung bo théng s6 qué trinh hiéu chinh kiém dinh céac tran i tir nim 2015-2019
duoc két qua nhu sau:
= - I---— =<

a. Puong qua trinh 1d tinh toan va thuc do tu b. Puong qua trinh 1d tinh toan va thuc do
ngay 2-5/VIII/2015. tir ngay 7-9/X/2017.

c. Puong qua trinh 1 tinh toan va thuc do tu d. BPuong qua trinh i tinh toan va thuc do
ngay 28-30/VIII/2018. tir ngay 01-04/VIII/2019.

Hinh 7. Pudng qua trinh m6 phong va thuc do cac tran 1ii kiém dinh 2015-2019.

Bang 6. Két qua danh gia cac chi s6 tran Ii kiém dinh 2015-2019.

Nim RMSE MAE ) NSE Qmax (m¥s)
m?/s % m?/s % Tinh toan Thuc do
2015 53,33 20,36 409,8 15,64 0,93 0,50 2574 2620
2016 368,76 19,20 285,8 14,90 0,97 0,50 1941 1920
2017 159,86 15,60 119,7 12,40 0,90 0,74 988 965
2018 318,80 17,64 234,08 13,12 0,87 0,75 1722 1807

2019 146,40 9,30 98,125 6,23 0,97 0,93 1579 1573
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Két qua kiém dinh cac tran 1d cho thdy chi sé NSE dao dong tir 0,50-0,93 thudc loai
trung binh dén t6t, d6i v6i tran 1d nho chi s6 NSE ¢ murc kha va tét, Puong qua trinh luu
luong mo phong va thuc do khéa phu hop vé xu thé, sai s dinh 1ii dao dong tr 0,38-4,7%,
Sai s dinh i gitta mo6 phong va thuc do 1a Oh, Cac chi s6 qua trinh kiém dinh bo thong sb
déu & murc dat.

3.2. Két qua du bao thwr nghiém tran lii nam 2020

Tién hanh du béo thu nghiém cho cac tran i nam 2020 cu thé nhu sau:

a) Trdn I tir ngay 02 dén 08 thang 08 nam 2020

Tir ngay 02/08/2020-08/08/2020 chiu anh huong anh huong cta dai héi tu nhiét ddi,
sau suy yéu thanh ranh ap thap, tir ngay 05 hoat dong yéu dan, Riéng tir ngay 1 dén ngay 3
anh huong hoan luu béo s6 2, Khoang 2-3 ngay cudi, hoi tu gio6 trén cao dugc thiét 1ap va
anh huoéng to1 khu vuc vung nti, Thoi tlet C6 nhiéu ngay c6 mua rao va dong, riéng cac
ngdy tir 2-5 c6 mua vira, mua to dén réat to, Cac noi trong tinh Bic Giang, Lang Son c6
mua to dén rat to, lwong mua phd bién c6 tir 50-100 mm.

b) Trdn lii tir ngay 14 dén 18 thang 10 nam 2020

Tu ngay 14/10/2020-18/10/2020 chiu anh huong ap cao luc dia co cuong do suy yéu;
khoang ngay 14/10 duoc tang cuong tro lai, sau c6 cudong dd 6 on dinh va suy yéu dan, Thoi
tiét: cac ngay tir 14-16 c6 mua vua, mua to, cO noi mua rt to, Cac noi trong tinh Bic
Giang, Lang Son c6 mua to dén rét to, lwong mua phd bién c6 tir 50—100 mm.
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e e . e .
V-FLOOD —Jlalix Voo
7S Fie | Aviyisesis
(==
sseced 3
Hydro ArelyssResdis HydoGrech | Foodvap
Run off : C:WFLOOD'vflood|3_1-CHUTNDongChay2020L.csv (- Bl Rain 5 085 Uncff: CAVE.CODV ke 3_LH WlRan o 0BS
e i e e e c
e e 0 -
i servaton |~ " u . ;
AnclyssTme | Ranfal(nm) | ety | Cpeenet F I I ] L soabisTre Fainfalm - I I I I .
08020000 0 0 a7 a0 2 dmenre) W | 5 @ “
& 0 71 . z .
P p—— o P @ amouom B s 6L 5., El
“ = s o | & 5 »
omos021z00 | 244 3269 a7 o e k3 MOABO w6 6 6 2
2 1200 S0 3 - , 5 om @
owos02is0 | 146 | 256 61 5 o B amouso  us  nm | 7 ;
g e 3 ameseo B 0w 8 i
owos03on0 28 | 37 7.1 2 » 3 ascn B ] .
8 3 ; 3 !
W0.08030700 w6 | 4;m0ss | 372 = o = s H
o
3 wn A B
2020.08.03 13:00 37 535.337 609 L= 8829 @
g 100
o0.08031300 244 | 6BIS2 665 wos
s o0 -
020.08040100 84 pe P N N 3 | AR ; A
< 2 0 2% %%
020.08.0407:00 263 8 HECEEL It %$@$%gg@§%€;% 5443%9%8%%
2020.08.04 13:00 157 e | m| sm  am Time
annan__anoas annn s
Total 256 6,326 7273 | Time
[ R

a. Puong qua trinh 10 tinh toan va thuc do tir ngay

02-08/VI11/2020.

b. Budng qua trinh 1l tinh toan va thuc do tr
ngay 14-18/X/2020.

Hinh 8.Duong qua trinh mo6 phong va thuc do cac tran I dy bao thur nghiém.

Bang 7. Két qua danh gia cac chi s6 tran 1ii thir nghiém 2020.

3
Nim RMSE MAE r NSE Qmax (m /S)
m>/s % m?/s % Tinh todan Thuc do
02-8/8/2020 108,954 12,31 73,725 8,33 0,909 0,79 926 885
14-18/10/2020 182,037 10,82 119,60 7,11 0,968 0,87 1731 1726

Két qua du bao thir nghiém cho chi sé NSE dao dong tir 0,79-0,87 dat loai kha, duong
qué trinh md phong va thuc do kha ph hop, Sai sé dinh lii dao dong tir 0,30-4,6%, Sai sd
thoi gian xuét hién dinh 1ii tir 0-3h, Céc chi s6 danh gia do chinh xdc mé hinh déu dat.

Qua qué trinh du bao thir nghiém cac tran 1ii nam 2020 cho thdy mé hinh V—Flood mé
phong kha t6t duong qua trinh céc tran 1ii vé xu thé, dinh 1ii va thoi gian xuét hién dinh. Cac
chi s6 danh gia 6 chinh xdc mo hinh déu dat. Cac két qua nghién ctru cho thdy mé hinh V—
Flood c6 kha nang ung dung vao du bao i cho luu vyc song Luc Nam, gitp cac du béo
vién c6 thé sir dung mo hinh dung 1am cong cu du béo 1ii phuc vu dia phuong [14].
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4. Két luan

Qua cac két qua hiéu chinh va kiém dinh mé hinh V—Flood va du bao thir nghiém cho
thay mo hinh mé phong kha t6t Xu thé duong qua trinh thuc do. Chi s NSE thudc loai kha
va tot, sai sd dinh 1t nho, sai s6 thoi gian xuét hién dinh moé phong va thuc do thudc loai
nho, Céc chi s6 danh gia mo hinh déu dat. Nghién ctru ciing chi ra viéc img dung mé hinh
du bao d6i voi luu vue song Luc Nam hoan toan kha thi, cé thé st dung trong du bao tac
nghiép cung ¢ thém cho céac du bao vién c6 do tin cdy trong qua trinh thyc hién nhiém vu
chuyén mon. Tuy nhién qué trinh dy bao thtr nghi€ém chua dédnh gia dugc mo hinh véi céac
tran 18 trung binh va 1d 16n do ndm 2020 trén luu vuc song Luc Nam khong xuét hién 1
trung binh va 16n, vi vy can c6 nhitng danh gia thir nghiém trong thoi gian téi [15].

Pong gop cua tac gia: Xay dung y tudng nghién ctru:V.V.Q., V.T.T.; Lua chon phuong
phap nghién ctru: V.V.Q: Xu ly s6 lieu V.T.T., N.-T.T., B.HN., N.L.N.T.; Thiét lap mo
hinh: V.V.Q., V.T.T., HV.H., N.T.T., B.H.N.; Ung dung tht nghiém: V.V.Q., HV.H,,
N.T.T, N.L.N.T., V.D.S.; Viét ban thao luan bai béo: V.V.Q.; N.T.T.; Chinh stra bai bao:
V.V.Q.;N.T.T.

Loi cam doan: Tap thé tac gia cam doan bai béo nay 1a cong trinh nghién ctru cia tap thé
tac gia, chua duoc cong bd ¢ dau, khong duge sao chép tir nhitng nghién ctu trude déy;
khong co su tranh chép loi ich trong nhom tac gia.
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Study on application of V—flood flood forecast model in Luc

Nam River basin, Bac Giang
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Abstract: In recent years, the area of Bac Giang province has been more and more
seriously affected by floods, especially in the years 2001, 2008, 2010, and 2015 changes in
the rainfall in Bac Giang province have caused serious flooding. And prolonged in Luc
Nam, Luc Ngan, Son Dong districts, causing significant economic losses for the local
people, Especially, the flood in 2008 on the Luc Nam river happened historic flood
causing serious flooding in the basin. To meet the increasing requirements of flood
forecasting and warning, it is necessary to apply modern models and tools to serve the
forecasting work of the locality. The research results of the application of the V-Flood
model to forecast floods in the Luc Nam river basin show that the flow is well simulated
with the index of the Square Error (RMSE), the average absolute error (MAE), correlation
coefficient (r) and Nash—Sufficient Effficient coefficient (NSE) are evaluated at the pass
level during model calibration and testing. The found parameters of the model have been
tested for flood forecast in 2020 to evaluate the applicability of the model to operational
forecasting, Research methodology has helped forecasters have more useful tools in flood
forecasting for local service.

Keywords: V-Flood; Flood analysis.
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Ban Bién tdp nhan bai: 2/12/2020; Ngay phan bién xong: 28/1/2021 Ngay ding bai:
25/3/2021

Tém tit: Nghién ciru nay sir dung chi s6 WQI dé danh gia dién bién chit luong nudc mit
vung Tur giac Long Xuyén. Két qua nghién ctru danh gia chat lugng nudc mit phia Tay Bic
khu vue Dong bang séng Ciru Long (An Giang, Kién Giang va thanh phé Can Tho), tip trung
¢ tinh Kién Giang. Tinh toan chi s0 WQI dugc thuc hién tai 15 vi tri trong vung, véi 12 dot
14y mau, két qua biéu dién qua cac thang mau theo Quyét dinh s6 1460/QD-TCMT ngay 12
thang 11 nam 2019 da dua ra nhimg danh gia hién trang, dién bién chat lugng nude va cac
bién phap bao v€ mdi truong nudce, dong gbp vao phat trién ndng nghiép, thuy san, dich vu va
du lich, kha nang sir dung nudc va cac bién phap kiém soat 6 nhiém véi timg doan song trong
timg lwu vire nham phat trién kinh té—xa hoi ving T giac Long Xuyén theo hudng hiéu qua,
bén viing va tiét kiém tai nguyén.

Tir khéa: Chi sé WQI; Pong Bang Séng Ctru Long; Ngudn nudc mit; Quan tric ngudn
nudce; Tor Giac Long Xuyén.

1. Giéi thiéu chung

Tu giac Long Xuyén (TGLX), mét vung dat hinh t&r giac ¢ phia Tay vung Dong béng
song Ctru Long nam trén dja phan ba tinh thanh Kién Giang, An Giang va Can Tho. Bén canh
clia tir gidc nay 13 bién gioi Viét Nam va Campuchia, vinh Thai Lan, kénh Cai San va song
Bassac (song Hau). Voi tong dién tich hon 498.000 ha, TGLX 1a ving trong diém san xuét
lta, nuoi trong thuy san nude ngot, nude lg [1-4]. La mot vung phat trién nong nghiép quan
trong, sy gan két chat ché véi nguon nude cua vung TGLX la khong thé tranh khoi nhing tac
dong dén chét lwong nudc.Thyc té hién nay, cac cong trinh quan ly nudc noi day gom: He
thong kiém soat il Tha La, Tra Su va cac cong kiém soét li doc tuyen Quoc 160 N1 tia Chau
Péc dén Ha Tién; hé thong kiém soat 1ii ven song Hau; dé va hé thong cong tiéu nudc mua,
thoat 1 va kiém soat man ven bién Tay; hé théng quan tric tai nguyén nude gdm: cac tram
khi tuong, thuy van; cac tram do chét lugng nudce, phu sa va diém do chat lugng nudc theo
dot [5-8]. Tuy nhién, cong tac quan Iy cha yéu vé ndi dung kiém soat 1ii va min, viéc danh
gi4 chat luong moi truong nudc cua vung con nhiéu bo ngod [9- 12]. Dé dong gdp vao cong tac
quan 1y moi truong, kiém soat 6 nhiém va sir dung hop 1y ngudn nudc phuc vu cho cic muc
dich khac nhau cua vung, muc dich ctia nghién ctru la danh gia chat lugng nudc mit phia Tay
Bic khu vuc Pong bang song Ctru Long (An Giang, Kién Giang va thanh phé Can Tho), tap
trung ¢ tinh Kién Giang thong qua viée sir dung két qua tinh toan chi s6 WQI tong, tir d6 dé
xut cac giai phap bao vé moi truong nude hiéu qua va phu hop.

Tap chi Khi twong Thuy van 2021, 723, 13-22; doi:10.36335/VNJHM.2021(723).13-22  http://tapchikttv.vn/
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2. Phuwong phap nghién ciru

2.1. Khu vuc nghién cuu

Tt giac Long Xuyén nam & phia T4y ving dong bang song Ctru Long nam trén dia phan
ba tinh thanh Kién Giang, An Giang va Can Tho. B6n canh ciia tir gidc nay 1a bién gidi Viét
Nam va Campuchia, vinh Thai Lan, kénh Céi San va song Bassac (song Hau). Toa do gidi
han ctia viing 1a tir 9°57° N-10°12" N va tir 104°40° E-105°35” E (Hinh 1). Phia Bac va Tay
Bic 1a bién gidi Viét Nam va Campuchia; phia Dong 1a song Hau; phia Nam va Dong Nam 13
QL 80 (kénh Cai San) tir ngd ba Lo Té dén TP. Rach Gi4; phia Tay va Ty Bac giap véi Vinh
Thai Lan.

TGLX c6 thé xem 1a “ti nudc” khong 16 cia PBSCL, ¢6 kha nang hap thu, tam trit mot
khéi luong nudce khong 16 dé diéu hoa dong chay, giam ngdp lut cho vung gitra trong mua I
va bo sung dong chay nudce ngot vao mua kho, can bang méan va ngot cho ving ven blen Véi
nhiing dac thu nay, 2 tiéu ving c6 loi thé cuc 16n dé phat trién néng nghiép va nudi trong thuy
san nude ngot. Tong dién tich ty nhién cta ving TGLX 14 498.141 ha vé6i dan s6 khoang 1,6
tridéu nguoi, trong d6: tinh An Giang 245.084 ha (chiém 49,20%), tinh Kién Giang 237.879 ha
(chiém 47,75%) va TP. Can Tho 15.178 ha (chiém 3,05%) [4.13]. Dé khai thac tiém ning
TGLX, Chinh phu va cac dia phuong da trién khai nhidu chuong trinh 16n. Trong cudc khai
hoang, v& dat a dy, hang loat kénh dao dé rira phen, thoat 1 ra bién Tay két hop xay cong ngin
min; di dan cap dat, hd tro tai chinh phat trién san xuat... di tao nén sirc sdng mai cho ving
TGLX.

BAN B0 VING TUF GIAC LONG XUYEN

Chu thich

7 —emee Rt g o
R g Ty

—— Pramvising TaLx B

Fsis| [N 5o
v
e

Hinh 1. Minh hoa ranh giéi hanh chinh vung TGLX.

2.1. Phwong phdp quan trdc, do dac va phan tich

bo de_}c, }heo doi va phéan tich c6 chon loc theo hé théng cho 15 vi tri dai dién trong hinh
2, phén bo déu trén cac kénh, rach chinh cua doi twong nghién ctru cho cac thong so6 hoa ly
toan phan qua 12 dgt quan trac trong hé thong thuy lgi T Gidc Long Xuyén nam 2018.

2.2. Phwong phdp ké thira thu thip sé liéu

Ké thira cac s6 liéu quan trac moi truong nudc trén dia ban, tim hiéu lich sir vé dién bién
moi truong nudc, thong tin cac song, ho trén dia ban nham sang loc, chon ra cac thong so
quan trong phuc vu cho qua trinh tinh toan thong s6 WQI.
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Hinh 2. Ban d6 thé hién 15 vi tri quan tric nam 2018.

2.3. Phuong phdp thong ké, tong hop sé liéu va xir Iy s6 liéu

Théng ké, tap hop s6 lidu qua “Béo céo hién trang méi truong” qua cac nim hay “Béo
c4o quan trac moi truong” dé danh giad chat luong nude (CLN) trong thoi gian tinh toan. Xu
1y s0 li¢u bang cach chon loc cac thong so chinh can tinh toan WQI, doi cac chi so6 ra don vi
can tinh toan.

2.4. Phuong phap phan tich va so sanh

banh gia tai luong 6 nhiém theo Thong tu 76/2017/BTNMT va so sanh v&i Quyét dinh
1460/QD—TCMT cua Tong cuc Méi truong va QCVN 08:2015/TNMT.

2.5. Phwong phdp tinh todn chi s6 WOI

Theo Quyét dinh s6 1460/QD—TCMT ngay 12 thang 11 ndm 2019: chi s chat luong
nude cia Viét Nam (viét tat 1a VN—WQI) 1a chi sé dugc tinh toan tir cac thong sb quan tric
chat lugng nude mit & Viét Nam, dung dé mo ta dinh luong vé chat luong nudc va kha ning
st dung cuia ngudn nude do, duoc biéu dién qua mot thang diém. Chi sé chat luong nudc
dugc tinh theo thang diém (khoang gia tri WQI) twong tmg véi biéu twong va cac mau sic dé
danh gia chat lugng nudc dap tmg cho nhu cau st dung (Bang 1).

Bang 1. Bang danh gia chi s6 chat luong nudc.

Khoang gia tri WQI Chit lwong nuée Mau sic Ma mau RBG
91-100 Rét t6t Xanh nuée bién 51;51;255
76-90 Tét Xanh 14 ciy 0;228;0
51-75 Trung binh Vang 255;255;0
26-50 Xau Da cam 255:12650
10-25 Kém bo 255;0;0

<10 O nhiém rat ning Nau 126;0;35
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3. Két qua nghién ctru

3.1. Théng s6 pH

pH 1a mot trong cac thong s6 hoa 1y, két qua gia tri pH qua 12 dot quan tric trong nim
2018 tai 15 vi tri dao dong tir 5,12—8,38 va tir dot 1 (01/01/2018) dén dot 11 (01/06/2018) cac
gia tri déu trong ngudng pH trung tinh va dat gigi han cho phép (GHCP) cia QCVN
08—MT:2015/BTNMT (cot Al va BI). Riéng trong dot 12 (15/06/2018) c6 3 vi tri VTI10,
VT13 va VT14 gia tri pH da giam dudi ngudng cot B1 (< 5,5) (Hinh 3). Thong s6 pH nuédc
mdt trong hé thong thuy lgi TGLX kha 6n dinh tai cac vi tri quan trac theo thoi gian va giita
cac vi tri quan trac, hau hét déu trong giéi han cho phép cia QCVN 08—MT:2015/BTNMT
(cot Al va B1); tinh hinh chua phén duoc klem soat ca trong muia kho va diu mua mua, dam
bao phuc vu t6t da muc tiéu néi chung, bao t6n dong thuc vat thay sinh.

Tuy nhién, tir gitta dén cudi thang 6 do nhitng con mua 1én dau mua di hoa tan mudi
phén tir cac canh dong, khu vuc dao ao NTTS c6 dat phén o tang nong, tang sau va rira troi
xudng kénh (kénh T35, kénh Tri Tén, kénh My Thai va kénh Tam Ngan) nén van x4y ra tinh
trang nguén nudce bi chua phén cuc bd tai mot s6 khu vuc thude huyén Kién Luong, Hon bt
va Tri Ton.

3.2. Théng s6 chat ran lo ling TSS

Ham luong TSS tai ving TGLX dao dong tir 18,6-91,3mg/l, hau hét cac gia tri vuot
GHCP so véi cot Al va B1 ctia QCVN 08—MT:2015/BTNMT vé chit lugng nudc miat. Qua
d6 chung to ngudn nudc trong ving da bi anh hudng ctia ham luong cin khong tan (Hinh 4).
Gia tri TSS khu vuc thu miu hau hét c¢6 gia tri > 50mg/l, ¢6 xu hudng cao hon so véi nim
2017. Nguyén nhan ham luong can lo ltrng trong khu vuc cao 1a do cac hoat dong giao thong
thity, cdc chat thai tir SXNN va NTTS. Ngoai ra, tinh trang sat 15 bd kénh ciing 1 mot nguyén
nhan lam tang ham luong can khong tan trong nudc.

3.3. Théng sé oxy hoad tan DO

Két qua quan tric DO cua 12 dot quan tric nim 2018 tai 15 vi tri hau hét déu ndm trong
gidi han QCVN 08—MT:2015/BTNMT (Cot Al va B1), chi 1 vai thoi diém khong dam bao
Quy chuén; gia tri DO trong ving 13 twong dbi tt va dao dong tir 1,76—6,90 mgO/1 (Hinh 5).
Tai cac vi tri VT3, VTS5, VT8, VT12 va VT14 c6 nhitng thoi diém thu miu ham luong oxy
hoa tan trong nudc thép hon 3 mgO-/1. Bac biét tai vi tri VT14 tai day cac hd dan xa chét thai
san xuat tiéu thu cong nghiép ra kénh dan ngay tai khu vy nén tinh trang 6 nhiém hiru co 16n.
Két qua DO trong toan vung khong cao vi toan bd hé théng kénh rach déu dong vai trd “chiu
tai” tir chat thai sinh hoat va san xuét cia nguoi dan.

3.4. Théng sé6 BODs

Ham lugng BOD:s tai khu vuc 6 gia tri dao dong thap tir 2,05-7,03 mgOa2/1 vuot so véi
gi6i han cho phép cua Quy chuan tir 1-1,76 14n so voi ¢t Al nhung van nim trong gidi han
cho phep ¢4t B1 cuia QCVN 08-MT:2015/BTNMT (Hinh 6). Cac két qua phan tich cho thy
gia tri BODs tuong dbi thap va khong c6 su khac biét nhiéu giita cac vi tri quan tric ciing nhu
thoi diém quan trac. Bong thot, gia tri BODs ¢ xu thé cao trong thang 4 va thang 5. Nhin
chung, chat luong ngudn nudc dam bao cung cip cho tudi tidu, thiy loi,...nhung khéng dam
bao cap nudc cho sinh hoat ciia ngudi dén.

3.5. Théng sé6 COD

Két qua quan tric COD cuia 12 dot quan tric nam 2018 tai 15 vi tri h?lu hét déu pém trong
gi61 han QCVN 08—MT:2015/BTNMT (Cot Al va B1), chi 1 vai thoi diém quan trac tai vi tri
VT7 va VT11 vugot GHCP Al (Hinh 7).



Tap chi Khi twong Thuy van 2021, 723, 13-22; doi:10.36335/VNJHM.2021(723).13-22 17

Gia tri COD trong vung thyc hién dao dong tir 4,57-17,39 mg/l. Céc két qua phan tich
cho thiy khé twong dong vdi cac gia tri BODs déu tuong ddi thip va khong co su khac biét
nhiéu giita céc vi tri quan tric cling nhu thoi diém quan trac, chi c6 1 vai thoi diém vuot
GHCP cua cot Al. Nhin chung, chat lugng ngudn nude dam bao cung cap cho sinh hoat, san
xuat ndng nghiép, nudi trong thiy san.. .

3.6. Théng s6 Amoni

Ham lugng Amoni thu dugc trong vung dao dong tir 0,005—0,266mg/l. Nhin chung
NH4* kha thap déu ndm dudi ngudng cot Al ciia QCVN 08—MT:2015/BTNMT. Véi ham
lugng Amoni con kha thap nhu trén chtng té ngudn nudce trong khu vue chua c¢6 dau hiéu cua
hién tuong pht dudng hoa kénh, rach (Hinh 8).

3.7. Théng sé Phosphat

Két qua quan trac PO4* cua 12 dot quan tric tai 15 vi tri nhin chung it ¢6 su sai khac
nhau vé gia tri va vi tri va thoi diém quan tric; cac gia tri déu trong GHCP cia QCVN
08—MT:2015/BTNMT (Co6t Al). Ham lugng PO4* trong ving dao dong tir 0,002—0,061
mg/l (Hinh 9).

3.8. Thong sé Fe tong

Trong nudc, sit co thé ton tai dudi dang Fe?*, Fe3* va trong cac hop chat hiru co hoa tan
hay khong hoa tan. Ham luong cac mudi sit hoa tan trong nude ty 16 nghich véi pH, khi pH
cang cao cac mudi hoa tan cua sat (I1) cang thap. Do d6, khi qua trinh quang hop cua thyc vat
phu du trong nude xay ra manh lam pH cta nudce tang, sat trong nudc hau nhu khong cé
(Hinh 10). Nhin chung, gia tri Fers c6 xu hudng ting dan tir thang 1 dén cudi thang 5 va tir
dau dén gitra thang 6 gia tri Fers c6 xu hudng giam manh. Gia trj st tong bién doi phic tap
theo thoi gian va c6 xu hudng cao vao thoi gian 15/4; 1/5 va 15/5. Nguyén nhan 1a do cac con
mua 16n trai mua phén duoc rira troi tir trong dat ra ngudn nudce 1am cho ham luong sét tong
trong nudc ting 1én; riéng trong thang 6 két qua quan trac Fers hau hét déu dat QCVN
08—MT:2015/BTNMT (Cot Al va B1).

Gt pH b3 13 diém quan trie i TS5 15 15 e qua tre
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Hinh 3. Gia trj pH. Hinh 4. Tong s6 chit rin TSS (mg/l).
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Hinh 13. Biéu d6 két qua mau cua chi tiéu WQI tong trong dot 9, 10, 11, 12.

Tir gia tri WQI tinh toan dugc duwa trén cac két qua phan tich mau quan tric cho thay,
CLN tai ving TGLX c6 xu hudng thay doi theo chiéu hudng tich cuc, cac gid tri WQI-tong
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tai cac vi tri cao. Gia tri chi s6 WQI-tong thu dugc ¢ mirc phut hop sir dung cho muyc dich tudi
tiéu, thuy loi,...va cap nudc cho myc dich sinh hoat ¢6 can cac bién phap xtr ly. Tuy nhién,
chi tai mot s6 vi tri vao giita thang 06/2018 ¢6 gia tri WQI-tong kha thip (¢ mirc d6 6 nhiém
nang) la do anh hudéng cua chi tleu WQI-TSS va nhét 1a WQI—pH =1 (do pH thap duol 5,5).
Vao thoi diém nay nguon nudc can cb bién phap xu ly phu hop dé dua vao muc dich cip cho
sinh hoat, tudi tiéu hay cap nude cho nubi trong thuy san.

Theo céc s6 liéu phan tich tir thu mu quan trac thi ngudn nuéc dién bién xau di do nhiém
phen (vi tri VT10, VT13, VT14), 6 nhiém cht rén lo limg (VT10, VT11) va DO mot vai thoi
diém quan trac kha thap (tuy nhién trong s6 trong cong thie tinh toan WQI-DO nho nén anh
hudng khong déang ké dén chi sb WQI-tong). Pay 1a canh bao dbi v6i cac nha quan ly phai c6
bién phap thuc hién thau chua rira phen va ¢6 bién phap tiéu thoat hop ly dé dam bao chat
lwong ngudn nude cung cap.

3.10. Dé xuat cac giai phap bao vé nguon nuoc hiéu qua

Tir két qua tinh todan WQI tong cho thiy ngudn nude can chi ¥ & cac vi tri VT10, VT 11,
VT13, VT14 cua ving c6 dién bién xdu do 6 nhiém phén, chét rdn lo limg. Bai bao dé xuét
mdt sd giai phap bao vé ngudn nudc cu thé pht hop nhu sau:

Tiang cudng cong tac quan tric moi trudng, dic biét 1a quan tric nudc mat. D6i véi
nhiém vy danh gia va bao vé mdi trudng nudc song, kénh muong, thi ap dung quy chudn chat
luong nuée mat (QCVN 08:2015), ap dung tinh chi s6 danh gia chat lvong nudec WQI theo
Quyét dinh s6 1460/Qb—TCMT ngay 12/11/2019 cua Téng cuc Moi truong.

Chuyén d6i €0 cau nong nghiép trong cay trong, thay cay trong st dung nhleu nuoc sang
dbi tugng cay trong can su dung it nudc nhung van mang lai hiu qua kinh té cao. Ung dung
cong ngh¢ tudi tidu tiét kiém nudc, xay dung mé hinh trit nude ngot voi vi m6 khac nhau.
Can dau tu xdy dung kénh, muong rira phén, thoat 1d ra bién két hop xay cdng ngan man.

Thong nhat co ché vé thu thap va chia s¢ thong tin co s¢ dir liéu ve tai nguyén nudc mat,
nude ngam va khai thac str dung ngudn nude phuc vu sinh hoat, san xuat. Dong thoi, xay
dung ké hoach str dung nudc va phuong an sir dung nude luan phién khi xay ra han han, thiéu
nudc. Giam sat thuong xuyén va dua ra giai phap kip thoi viée s dung va xur 1y kip thot chat
luong nudc tai cac vi tri VT12, VT13, VT 14. Phi hop quan 1y, van hanh hé thdng cac cong
trinh thay lgi trong viing dong b0, hiéu qua, tuyén truyén van dong cong dong tham gia quan
ly, sir dung tai nguyén nudc tiét kiém, hop 1y, khong gdy 6 nhiém ngudn nudc. Viéce thoa
thuén hop tac quan ly nude viung TGLX cua cac dia phuong s€ giup vira quan ly t6t ngudn
nudc, bao vé moi truong, vura dap ung da muc tiéu va thich tng voi bién doi khi hau, phat
trién bén viing vung san xuét trong diém nay trong diéu kién bién d6i khi hau hién nay.

Ra so4t nhu cau vé nuéce ngot, médn va lg theo nhu cau canh tac cia tng ving, ting loai
h¢ sinh thai tu nhién ¢ timg tiéu ving. Tir d6, bd sung quy hoach h¢ thong thuy loi toan vung
phu hop dé dap ing nhu cau st dung tai nguyén nudc cua ting tiéu ving san xuat. Quy hoach
khong gian hap thu, trir 1, thoat 1a, kiém soat min ciia ving TGLX. Cong tac xdy dung hé
thdng cac cong trinh thuy loi can t6n trong quy ludt thity vin, khong gay can tr6 dong chay dé
dong chay, phu sa, nguén loi thuy san lién thong. Lién ket kiém soat 6 nhlem bao v¢é moi
truong dap ing cac yéu cau tiéu chuan xanh trong phat trién cac nganh san xuat. Xay dung ké
hoach quan 1y, khai thac, sir dung ngudn nude trén co so tich hop cac ndi dung quy hoach tai
nguyén nudce cua tung tinh trong quy hoach tai nguyén nudce vung.

Cong tac quan ly moi trudng, tir chu truong dén thyc hién pai thdng nhét, cu thé theo ké
hoach, 19 trinh hang nam. Thanh lap cac t6 thu gom rac cac ho séng ven song, kénh, muong,
nghiém c4m moi hanh vi xa rac xubng séng, kénh, muong. Tuyén truyén, van dong va phd
bién, quan triét Luat Tai nguyén nudc va ting cudng cong tac nang cao nhan thicc vé BVMT
va phit trién bén viing cho cong ddng. Bén canh viéc thu phi, thué, xir phat ciing can phai hd
trg bang viéc thanh 1ap quy hd trg méi trudng véi muc dich hd tro von cho céc co sd, doanh
nghiép chir du kinh phi xay dung, cai thién va nang cip hé thong xir Iy nudc thai.
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4. Két luin

Bai béo trinh bay tinh cip thiét nghién ctru chit lugng nude ving Tt giac Long Xuyén,
tir cong tac phan tich do dac, quan tric va phan tich cac chi tiéu hoa 1y. Tinh todan WQI, v& cac
biéu d6 thé hién két qua mau cua chi tiéu WQI tong trén 15 vi tri 13 nhitng viing trong tim cua
san xuat nong nghiép va nudi trong thity san trong ving. Qua 12 dot cho thay phan 16n dat
day xanh 14 cay va vang (CLN tdt va trung binh), mot s6 vi tri & dot 7, 8, 9 dat dén day mau
xanh nudc bién (CLN rét tot). Tuy nhién, cac vi tri VT10, VT11, VT13, VT14 c6 nguy co &
nhiém va tich luy 6 nhiém gy anh hudng xau dén chét lugng nudc.

Trong ving nghién ctru, dé cai thién chat luong nudce tai cac kénh Cai San, cudi doan
kénh Rach Gid—Long Xuyén va khu vuc giao kénh 10 Chau Phu, kénh ranh An Giang—Kién
Giang can c6 lich trinh van hanh cac cong trinh thity loi hop 1y, theo diéu kién thyc té dé dong
nude kénh thoat khoi tinh trang ti dong, khong tao dong chdy va tich liiy 6 nhiém trong thei
gian mua kho (nhat 13 cac thang 2, thang 3 va thang 4).

Pong gop cua tac gia: Xay dung y tuong nghién ctru: H.P., N.L.N.T.; Lua chon phuong
phap nghién ctru: H.P., N.L.N.T.; Xur ly s6 liéu: H.P., N.L.N.T., H.T.N.H.; Phan tich mau:
H.P., N.LN.T.; Léy mau: H.P., N.L.N.T.; Viét ban thao bai bao: H.P., H.T.N.H.; Chinh stra
bai bao: H.P., HT.N.H., N.L.N.T.

Loi cam on: Bai bao duoc hoan thanh tir két qua thuc hién dé tai “Nghién ctru danh gia chat
luong nude T gidc Long Xuyén theo WQI va dé€ xuat cac bién phap bao v¢ mdi truong
nuoc”. Vién Phat trién Cong nghé Méi truong va Tai nguyén nudc Phu My.

Loi cam doan: Tép thé tac gia cam doan bai béo nay 13 cong trinh nghién ctru ciia tap thé tac
gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhirng nghién ctru trude day; khong cod
su tranh chap lgi ich trong nhom tac gia.
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Assessment of water quality in Long Xuyen quadrangle and
measures for the protection of local water resources

Huynh Phu!*, Nguyen Ly Ngoc Thao?, Huynh Thi Ngoc Han?

"Ho Chi Minh City University of Technology (HUTECH); h.phu@hutech.edu.vn;
2 Institute of Environmental Technology Development & Water Resources Phumy;
sandyngocthao1393@gmail.com;

3Ho Chi Minh City University of Natural Resources and Environment;
htnhan_ctn@hcmunre.edu.vn;

Abstract: This study uses WQI index to evaluate the changes of surface water quality in the
Long Xuyen Quadrangle. The paper presents the results of surface water quality assessment
in the Northwest Mekong Delta region (An Giang, Kien Giang and Can Tho city), focusing
on Kien Giang region based on the WQI index calculation. WQI index calculation was
performed on 15 locations in the region, with 12 sampling sessions. WQI index calculation
results are represented through the color scales according to Decision No. 1460/QD-TCMT
dated 12 November 2019, which help us to make an assessment of the current state and
evolution of water quality; from there, we build measures that effectively protect the water
environment, contribute to the development of agriculture, fisheries, services and tourism,
water availability and pollution control measures for each river section in each basin in
order to develop socio—economic condition of Long Xuyen Quadrangle in the direction of
efficiency, sustainability and saving resources.

Keywords: Long Xuyen Quadrangle; Mekong Delta; Surface water sources; WQI index;
Water source monitoring.
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Tém tit: Thoi gian qua, nhitng hién tugng thoi tiét bat thuong va khic nghiét & Viét Nam
dién bién ngay cang phtc tap. Trudc tinh hinh nay, yéu cau vé sé lidu quan tric doi hoi
phai chinh xéc, kip thoi. Theo Chién luoc phat trién nganh Khi tugng Thity vin (KTTV)
dén nam 2020, quan diém nha nudc ta d6i véi nganh 1a: phat trién dong bo theo hudng
hién dai hoa; léy viéc dau tu cho khoa hoc, cong nghé va dao tao nguén nhan lyc lam giai
phap chii yéu dé phat trién trén co sé ké thira va phat huy t6i da ngudn luc hién c6; khai
thac triét dé thanh twu khoa hoc, cong nghé trong nudc, dong thoi tng dung chon loc
nhimg thanh tyu khoa hoc cong nghé tién tién trén thé gi6i. Trién khai thyc hién Chién
lwge trén, mang ludi quan tric va cong ngh¢ quan tric do dac da va dang timg budc dugc
hién dai hoa. Pai da va dang manh dan t1en hanh mot s6 nghién ctru nhim nang cao chat
lugng phuc vu ciia mang ludi tram quan trac khi twong, thuy van, méi truong. Trong s6
nhimg nghién ctru d6 c6 Nghién ctru cai tién hé thong truyén tin va tu dong héa cho cac
thiét bi do mua, gié thu cong.

Tir khéa: Tich hop thiét bi thii cong; Ban tu dong thiét bi do mua; Po gio.

1. Mé dau

Hién nay, da phﬁn cac nudc co hé théng cac tram khi tugng tu dong véi do chinh xac
cao va cau hinh linh hoat gitp cac co quan khi twong thu thap sé liéu kip thoi cho cac mo
hinh dy bao. Viéc ting dung cac cong nghé va thiét bi tién tién trong do dac thu thap sb liéu
do gi6, do mua hién dai, thu thap s6 liéu theo thoi gian thuc da nang cao chét luong du bao
va phong tranh, giam nhe thién tai mang lai phat trién kinh té xa hoi bén viing.

Cong nghé thong tin li€n lac véi nhitng tién bod vuot bac di dugc st dung rong rai
trong Nganh KTTV trén thé gi¢i. Mang vién thong toan cau (GTS) ciia T chirc Khi tugng
thé gi6i da duoc cai to va tng dung nhitng cong nghé méi bao dam lién lac t6i wu giita cac
trung tim KTTV trén thé giéi. Cac trung tim khi tuong thé gisi va khu vuc déu c6 nhiéu
duong truyén bing thong rong va téc do cao. Nhitng cong nghé vién thong méi nhu
Internet, vi ba va vé tinh thu thap dugc s6 lidu tirc thoi tir tram KTTV ¢ bat ky dia diém
nao. Cong ngh¢ thong tin lién lac moi cling cho phép cung cap thong tin KTTV cho nhiéu
dbi tugng kip thoi voi nhiéu dang thirc khac nhau tir truyén thong dén dang s6 hod.

Pén nam 2020, mang ludi quan tric khi twong thily van c6 mat do tram twong duong
v6i cac nudc phat trién va ty dong hoa trén 90% sb tram quan tric, dong thoi ting cuong
céc hé thong do dac tir xa, bao dam theo ddi lién tuc cac bién dong vé thoi tiét, khi hau, tai
nguyén nudc, dap ung day du dir liéu cho du béo khi tuong thuy van theo phuong phap tién
tién va cac nhu cau khac. Hién dai hoa va tu dong hoa hé thdng thong tin truyén dan s6 liéu
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khi twgng thiy van, nang cao toc d6 va mo rong bang thong, dap img yéu cau phat trién
cong nghé du bio va trao dbi s liéu trong va ngoai nganh. Diéu nay la co s¢ dé viéc dau tu
cho nghién ctru khoa hoc dugc ddy manh [1].

Nghién ciru Modem truyén tin hé thong do gié tir loai may do gi6 Young 26700 va
26800 cua My dugc st dung cho cac tram Khi tuong; voi tinh nang ban dau la ghi s6 lidu
vao Datalogger. Hang thang can b¢ rat s6 liéu va dung phan mém khai thac sb liéu, nghién
ctru da truyén tin va khai thac sO liu tir xa. Két qua that dang khich 1¢, 1am tién dé cho
nhitng nghién ctru t1ep theo va 1a mot bude phat trién méi trong nganh Khi tugng Thuy van.
Tuy nhién voi ha tang cong ngh¢ luc bay gio con han ché, viée truyen tin bang SMS véi gia
thanh kha cao, tan suat truyén tin thua; chua dap mg dugc nhu cau thong tin nhanh, chinh
xac phuc vu cho cong tac phong chdng thién tai [2].

Nhu vay, voi khoang thoi gian truyén tin 1 gid mot lan cho dén nay la chua phu hop
theo Quyét dinh 56 357/QD-KTTVQG ngay 21 thang 7 nam 2014 vé viéc “ Ban hanh quy
dinh dang file s6 liéu, tan suat do va truyen s6 liéu tram khi twong thuy van tu dong” [3].
Gi4 thanh cua go6i tin nhin qua cao, theo thong ké ciia Ké hoach tai chinh, binh quan phai
chi tra cho mot sim 1a 280.000d/ thang. Ciing nhu qua qué trinh theo ddi giam sat, thiét bi
dau cubi trudc khi vao Sever 14 Modul nhan, thuong xuyén bi mat két ndi do chu quan
ngudi ding. Mit khac véi nghién ciru ndy, thiét bi Sensor va Datalogger may do mua SL3—
1 hoan toan doc lap, khong thé dung chung véi bét cir thiét bi nao khac. Chinh vi vy ciing
can nghién ctru theo phuong thirc truyén méi; phit hop v6i su phat trién cua ha ting cong
nghé moi.

Hién nay 184 tram Khi twong, mdi tram c6 thiét bi do mua theo nguyén 1y chao lat ca
sir dung va dy phong binh quan mdi Tram c6 hai thiét bi. Nhu vay khoang 372 may do mua
trén mang ludi, hang nam viéc thay thé linh kién nhu dong hd may mua, vi mach do mua,
day cuzoa la kha ton kém. Dac biét phu thudc vao thoi tiét cia timg dia phuong do d6 day
cuzoa rat hay bi hong, déac biét day cuzoa lai khong dé lau dugc (tw muyc ai). Trong khi do
thiét bi van chi la dung thu cong, khong thé cung cap thong tin nhanh phyc vu cong tac du
bao, canh bao s6m. Déi véi may gié Young cling vay, loai may nay tuong dbi dat, do do
binh quan moi Tram c6 01 may. Thuong dung khai thac s liéu tai chd, dung phan mém két
xuét s6 liéu bao cio. Véi co ciu cip quan 1y hién nay, cac may du phong tai Tram 1a khong
thé trang bi day di;; ngay ca Pai KTTV tinh, Pai khu vyc ciing vay. Do vay viéc khi may
hong viée can bo k¥ thuat ciia Dai khu vuc di thay thé 1a vo cing vat va. Dic biét cac Dai
¢6 khu vyc quan 1y rong lon.

Viéc tan dung tbi da may thiét bi dang co6 trén mang ludi tram la hét strc can thiét, co
thé tiét kiém dugc dang ké mot ngudn ngan sach dau tu thiét bi hang nam. Nghién clru st
dung phuong phap thu thap thong tin, phuong phap ke thtra, phuong phap phan tich, tong
hop, phuong phap chuyén gia, phwong phap xu ly sO lidu. Muc tiéu ciia nghién ciru nham
cai tién va tich hop duoc hé thong truyén tin cho thiét bi do gi6 Young va mua SL—1, SL3—
1 theo phuong thitc GPRS/3G. Ap dung thir nghiém tai 02 tram khi twong Nam Dmh va
Ninh Binh.

2. Phuong phap nghién ciru va tai liéu thu thap

Trong bdi canh kinh phi hang nim giam, nhung nhu ciu truyén s6 lidu phai nhanh
chong kip thoi, do d6 can khai thac t6i da thiét bi dang c6 nhu may gid Young duoc trang
bi trude ddy, may do mua SL—1, SL3-1 hién dang dugc cac Tram sir dung, phuong thirc
truyen tin theo phwong phap thu cong. Cung voi sy phat trién ciia cong nghé thong tin vOi
rat nhiéu phuong thirc truyén tin nhanh chéng va phd bién nhu GPRS, 3G, vi€e cai tién
phuong thirc truyén tin theo thii cong sang ty dong giup thu thap s6 liéu duoc nhanh, chinh
xac gop phan phong, chong thién tai hiéu qua la can thiét. Vi vay, nghién ctru dat ra muc
tiéu “Cai tién va tich hop dugc hé thong truyén tin cho thiét bi do gié Young va mua SL-1,
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SL-3 theo phuong thire GPRS{3G; ddng thoi s& thir nghiém tai tram khi twong Nam Dinh
va Ninh Binh d€ hoan thién thiét bi.

2.1. Phuong phap thu thdp thong tin

Dinh dang file s6 lidu ra sao 1a mot phan quan trong trong cong tac truyén tin va tiép
nhan thong tin; chinh vi vy sb liéu truyén vé duoc lya chon dua trén Quyét dinh sé
357/Qb-KTTVQG ngay 21 thang 7 ndm 2014 cua Trung tdm Khi tugng Thuy van quéc
gia (nay la Téng cuc Khi tuong Thuy van) vé viéc Ban hanh quy dinh dinh dang file s6 liéu,
tan sudt do va truyén s lidu tram khi tuong thity vin ty dong. Cau tric file sb liéu do chi
tiét tai phu luc kém theo va dugc thé hién tai bang 1.

Bang 1. CAu trtic file sb licu do khi tuong tu dong.

N . o
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Trong d6 RR 1a téng lugng mua trong 10 phat (mm); dd la hudng gi6 gid tron 10 phut
(d9); dxdx2m la hudng gid cua van tbc Max 2 phut trong 10 phut (d9); fxfx2m la van tbe
gi6 16m nhat 2 phit trong 10 phut (m/s); TGXH 2m la thoi gian xudt hién vén toc gié Max 2
phut trong 10 phat (phuat); dxdx2s 1a huéng gi6 cia van tbc Max 2 gidy trong 10 _phut (d9);
fxfx2s la van toc gi6 16n nhat 2 gidy trong 10 phut (m/s); TGXH 2s Thoi gian xut hién van
tdc gid Max 2 gidy trong 10 phut (gidy).

2.2. Phuwong phdp ké thira

Muc tiéu ctia nghién ciru nham cai tién va tich hop dugc hé thong truyén tin cho thiét
bi do gi6 Young va mua SL—1, SL3—1 theo phuong thirc GPRS/3G. Hé thong truyén tin sau
cai tién sé duge ap dung thir nghiém tai 02 tram khi tugng Nam Dinh va Ninh Binh.

Dé phuc vu cong tac diéu tra co ban va dy bao KTTV, Dai DBBB dang quéan 1y va van
hanh mang ludi diéu tra co ban gém 14 tram khi tuong, 53 diém do mua nhan dan (nim
2018 53 diém nay di duoc tu dong hoa do don vi bén ngoai dau tu), 21 diém do mua ty
dong do Dy an 1000 nam Thang Long Ha Noi va Dy an Phat trién mang ludi Tram. Trong
d6 Pai PBBB ¢6 17 may do gi6 Young thi vAn c6 06 may truyén tw dong bang tin nhin
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SMS d¢ la: KT Van Ly (2), TV Phu Lé&, KT Ninh Binh, TV Nhu Tan, KT Nho Quan va 02
may truyén bang GPRS: KT Thai Binh, TV Ba Lat, Ha Bong, KT Nam Dinh la do dau tu
v€ sau nay. Dong thoi ¢6 21 dlem do mua tu dong truyén bang tin nhin SMS (nam 2018 da
thay bo chuyén doi thanh truyén GPRS. Ngoai ra con co 3 tram thoi tiét tu dong: Ba Vi,
Chi Linh, Véan Ly.

Pic biét tram KT Nam Dinh dugc dau tu méi tram tu dong do gid, xong dang sur dung
Datalogger Cambeo C1000, khong ¢6 man hinh hién thi so liu tai Tram, bo truyen tin dugc
lap tai cot do gid, ma chi truyén vé may chi. Piéu nay rat khé khin cho cac su ¢d, can bd
khong thé theo ddi sb liéu duoc. P6i v6i tram Ninh Binh, may do gi6 van truyén bang SMS
s6 lidu gio, con s6 lidu mua ciia Tram van 1a biang gidy tu ghi. Mac du di dugce dau tu 01
may mua tich hop nhiét méi, xong sb lieu truyén vé phuc vu Du bao, con ddi véi dia
phuong chua khai thac duoc.

Véi yéu cau hién dai héa nganh khi tugng thity vin theo Quyét dinh S6: 929/QP- -TTg
ngay 22 thang 06 nam 2010 ctia Tha twdng Chinh phii. Dén nim 2020, mang ludi quan tric
khi tuong thuy van c6 mat do tram tuong duong vo1 cac nude phat trién va ty dong hoa trén
90% s6 tram quan trac, dong thoi ting cudng cac hé thong do dac tir xa, bio dam theo doi
lién tuc cac bién dong vé thoi tiét, khi hau, tai nguyén nudc, dap img day du dit liéu cho dy
bao khi tugng thuy van theo phuong phap tién tién va cac nhu ciu khac. Hién dai hoa va ty
dong hoa hé thong thong tin truyen dan s6 liéu khi twong thity vin, nang cao toc do va mo
rong bang thong, dap Gmg yéu cau phat trién cong nghé du bao va trao ddi sb liéu trong va
ngoai nganh.

Viée tan dung t6i da may thiét bi dang c6 trén mang ludi tram 1a hét stc can thlet co
the noi sé tiét kiém duoc déng ke mot ngudn ngan sach dau tu thiét bi hang nam, ma s liéu
van dam bao theo Quyét dinh so 357/Qb-KTTVQG ngay 21 thang 7 nam 2014 vé viée
Ban hanh quy dinh dang file s li¢u, tan suat do va truyén s liéu tram khi tuong thiy vin
tu dong”. _

Chinh vi vdy, nghién ciru ndy da ké thira thanh tyu nghién ctru truyén tin bang SMS dé
cai tién phuong phap truyén tin thanh GPRS/3G.

2.3. Phwong phdp phan tich, tong hop

Thiét bj do mua: bao gém hai bd phan chinh @6 la sensor chao lat SL—1; SL3-1 cua
Trung Qudc san xuat va bo hién thi sé hodc ghi trén biang gidy (gian dd mua). Sensor sir
dung coc do, khi lugng mua du theo ty 18 0,1mm theo dd phén giai, khi d6 chao 1at s& dém
s6 1an chao 14t tuong tng theo tinh toan va dugc vi mach tai bo hién thi hay ghi trén gian dd
dé ghi gia tri mua. V6i nguyén ly trén cdc nghién ctru trude day da liy sensor SL3—1 dé tich
hop, tinh va truyen s liéu bang SMS vé Sever (Hinh 1). Dé nguyén 1y nay hoat dong dugc,
can mot ngudn dién nudi dé thuc hién phép do.

Viy tin hi¢u thuc hién phép do la gi? Thi day la tin hiéu sung vudng, diéu nay chung ta
c6 thé tich hop dé dung tinh va truyén sb liéu theo phuong phéap GPRS/3G thay cho phuong
thirc. truyen SMS ma nghién ctru trude thuc hién? Liéu rang, vira sir dung lay tin hiéu dé
truyén dong thoi 14y tin hiéu dé ghi trén gian d6 dugc hay khong?

Vvé nguyén 1y dién, hoan toan thyc hién dugc; xong liéu co Xuat hién su sung dién
trong khi 1ay tin hiéu khong? Diéu nay hoan toan co thé xay ra. Tir d6 can nhing budc tinh
ky ludng dé khi két ndi, khong co su xung dién xdy ra. Vay khi hé théng ghi trén gian do
nhay s& xudt hi¢n dién tu, liéu ¢ lam hé thong sung nhay dup hoac nhiéu tin hiéu?

Bai toan can tinh 14 nghién ctru can c¢6 chdng nhiéu tin hiéu, tir d6 c6 thé khang dinh,
hoan toan thuc hién duoc.

Téng hop phén tich trén dé thiét ké tinh toan, lya chon linh kién va thuc hién nghién
clru bd truyén tin, tir d6 d& dang thay thé nang cap theo yéu cau va ing dung thuc té. Gia
thanh chi bang 30% gi4 thanh nhap ngoai.



Tap chi Khi twong Thity vin 2021, 723, 23-37; doi:10.36335/VNJHM.2021(723).23-37 27

Hinh 1. B do mua SL3-1.

Thiét bi do gi6: bao gom hai bo phéan chinh 1 sensor do gi6 Young 05103 (tram Ninh
Binh, Nam Dinh) (Hinh 2) va Datalogger 26700 két hop véi bo xu 1y truyén tin theo
phuong thiare SMS. Diéu nay cho thiy s liéu da duoc truyen tin, vy voi sy phat trién cua
mang vién thong, cong nghé; chiing ta hoan toan c6 thé cai tién nang cép truyén tin theo
phuong thitc GPRS/3G dugc.

Nhu phan tich ¢ trén, liéu rﬁng c6 sy gay nhiéu tin hiéu khi thyuc hién sir dung ca hai
phuong phap cung lac hay khong? Theo nghién ctru tin hiéu ra cua sensor thi dbi voi may
gi6 Young tin hiéu ra la tin hiéu dién, nha san xudt tily theo nhu ciu str dung d thiét ké bo
chuyén d6i tin hiéu dién thanh nhleu dang khac nhau nhu: tin hi€u sin vuong, sin sung, di¢n
0-5v; 4-20map... Vay xac dinh tdc do thudc dong tin hiéu gi, huéng thudc dong tine hi¢u
gi dé nghién ctru tinh toan cac bai toan twong Ung.

Theo nguyén 1y dién, hoan toan l4y tin hiéu dé phan chia theo cic dudong di khac nhau
va lidu rang c6 tinh dén suy hao tin hi¢u hay khong?

Hinh 2. Sensor gi6 Young.

Téng hop phan tich ¢ trén, nghién ctru can c6 cac budc tinh toan, thiét ké, lya chon linh
kién phu hop va thyc hién nghién ctru (Hinh 3).
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Hinh 3. B6 do gio.

2.4. Phuong phap chuyén gia

Nghién ciru ¢6 lién quan dén ky thuat dién tir, tin hiéu, cac thiét bi dién ngoai vi khac
1am nhiéu tin hiéu... Ngoai ra cac tram va thiét bi phai hoat dong trong cac mdi truong nhiét
d6i khac nghiét nhu d6 am cao, mua, sét, ngap nudc,.... Chinh vi vay, cac thiét bi ché tao
phai rat bén, dn dinh, ¢ tinh du phong cao va it doi hoi bao tri. Thiét bi duoc ché tao can
c¢6 nhitng chuyén gia c6 trinh d6 chuyén mon cao dé thuc hién thiét ké ban vé vé ghép ndi
(Hinh 4 va hinh 5).
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Hinh 4. So dd thiét ké tdng thé cac thanh phin cta tram do mua.
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Hinh 5. So d6 thiét ké tdng thé cac thanh phin cia tram do gid.

Hinh 6 va hinh 7 13 so dd ghép nbi cua tram do DRSO1 v&i cac module truyén théng va
so do nguyén 1y cua mach truyén thong.
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Hinh 6. So d6 nguyén 1y mach truyén thong.
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Hinh 7. So db thiét ké d4u ndi khéi CPU va khéi truyén thong.

2.5. Phwong phdp xir Iy s6 liéu

Dbi voi thiét bi thi cong nhur may muwa SL3—-1, tin hidu dugc ddu ndi song song véi bd
hién thi, gian d6 tu ghi c6 san. Trong nghién ctru cé tinh t6i viée sung tin hiéu bang phuong
phép cach ly tin hi¢u bdi hoat dong cuia ban mach di¢én tir may mua SL3—1. Tin hi¢u may
mua 13 tin hiéu sung, do vy viéc tinh toan s liéu mua phu hop vé6i gid tri ghi trén gian dd.

DPéi véi may gié Young Pau vao teong tu cua tram do 1a tin hiéu 4-20mA tir dau do
gio. Dé thuc hién do céc tin hiéu 4-20mA, cac thiét bi di hién nay thuong sit dung ADC
>16 bit, nhiéu thip, tiét kiém ning luong, it chju anh hudng cia nhiét do... Pong thdi ADC
duogc sir dung can twong thich véi cac giao tiép sin c6 ciia CPU.

Duya trén nhimg yéu cau nay, nghién ctru s dung IC chuyén d6i ADC 1a ADC7793.
Céac dic diém ky thuat cia ADC7793 nhu sau: do phan giai 24 bit, cong suat nho, mirc
nhiu thap, né 13 mét ADCX—Avéi 3 dau vao vi sai, phi hop véi cac thiét ké da kénh,
dung trong cac phép do tin hi¢u analog can do chinh xac cao. Trong IC c6 chira mot b
khuéch dai dung cu, do d6 IC vén c6 thé do dugc tin hiéu bién d6 nho. Toc do xuat dir lidu
tir mi kénh bién thién tir 4.17Hz dén 500Hz.

H el __3

"

Hinh 8. Thyc hién do cac chan tin hiéu.
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CAu trac s6 liéu tram thir nghiém nghién ctru bdi 02 yéu td, do d6 bang céu tric dugc
rut gon trong hinh 10. Vi vay, s6 liéu hién thi tai man hinh tram Ninh Binh, Nam dinh dugc
hiéu ¥ nghia theo dung quy dinh va dugc thong qua cac phim chirc ning dé chuyén do6i
chuc nang doc s6 licu. S6 lidu duoc truyén vé Sever lwru dit phuc vu cong tac giam sat, khai
thac sb liéu thuan tién, dé st dung. SO liéu da duoc chuan hoa (QA/QC) trudc khi truyén vé
theo cau trac Quyét dinh s6 357/QD-KTTVQG ngay 21 thang 7 nam 2014 [3].

{Tnn_ I'ar‘n[:- 1562

Hinh 9. Phan tich k¥ hiéu truyén théng.

Trong d6 Timestamp: Thoi gian; Battery: Ac quy; CPU Temp: Nhiét d6 vi mach;
RSSI: Chit lwong song; MCC: Ma cot phat song cua nha mang; MNC: Mirc séng tai vi tri
truyén tin; CELLID: Mi quy uéc tram; OPT: obs 10 phut; ff: Tdc do gio trung binh trong 2
phut; dd: Hudng gi6 tuong ung ff; Raining: Mua 24 gid; R6H: mua 6 gio; R1H: mua tich
lity obs 1h; R7H: mua tich liiy obs 7h; R13H: mua tich lity obs 13h; R19H: mua tich liy
obs 19h; RSTART: Xac dinh thoi gian bat dau mua; RSTOP: Xac dinh thoi gian két thuc
mua; fxfx2m: Gié obs 10 phit; dxdx2m: Hudng twong ung; TGXH2m: Thoi gian xuét
hién; fxfx2s: Gi6 max trong 10 phut; dxdx2s: Hudéng tuong tng; TGXH2s: Thoi gian xuét
hién.

3. Két qua va thio luin

3.1. Két qua kiém dinh s6 liéu quan trdc tai tram thir nghiém

banh gia két qua kiém dinh s6 liéu quan tric tai 02 tram khi tuong Ninh Binh va Nam
Dinh cho két qua kha tdt. SO liéu duogc hién thi trén man hinh rd nét, thuan tién cho quan
trac vién theo ddi sd liéu. May do mwa SL3-1 tram Khi twgng Ninh Binh chay song song
giita truyén ty dong va hién thi trén mam hinh, chay trén gian do ty ghi binh thuong. Pay la
co s dé danh gia san phém va 1a tién dé phuc vu danh gia chét luong hoat dong, s6 lidu tu
dong. May gié Young st dung Datalogger 26700 va Modem truyén tin cii van hoat dong
binh thuong, sé liéu duoc truyén tin theo phuong thirc 3G/4G va c6 kha ning ning cip 1én
5G. Day 1a co s¢ so sanh s6 liéu gitra 2 phuong thire ¢l va moi. May do mua SL3-1 tram
Khi tugng Nam Dinh chay song song giita tmyen tu dong va hién thi trén mam hinh, chay
trén gian do6 tu ghi binh thuong. bay 1a co so dé danh gia san pham va 1a tién dé phuc vu
danh gia chét lugng hoat dong, so li¢u tu dong. May gié Young 05103 tram Nam Dinh su
dung Datalogger CR1000 lap tai vuon khi twong van hoat dong binh thuong, dugc két nbi
truyén dit liéu vao Tram dé theo dbi va truyén vé Sever 6n dinh. Két qua kiém dinh tai tram
Khi twong Ninh Binh dugc thé hién trén cac hinh 10 dén hinh 12.
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(a) (b)

Hinh 10. Hién trang tram Khi twong Ninh Binh: (a) B6 hién thi, ghi gian d6 mua SL3-1 Ninh
Binh; (b) Datalogger 26700 va modem truyén tin SMS.

SESRYICLXRHY Y Y GG, iiiww NAGR s s

ASTTT 25,T,T,T,
3PyPyPP; 4PPPP (58/592paips) NGy hC €, ML;
- (AR.P.P.P) (BGGPP) (Cd,iify (o |

(a) (b)

Hinh 11. Két qua hién thi tram Khi trong Ninh Binh: (a) Bo chuyén dbi sau khi hoan thanh; (b) Bo
chuyén dbi dugc két ndi voi hé thng gio cil.

(a) (®)

Hinh 12. (a) Tng thé diu ndi tram Khi twong Ninh Binh; (b) Kiém tra s6 liéu tram Khi tugng
Ninh Binh.

Két qua kiém dinh tai tram Khi tuong Nam Dinh duoc thé hién trén céc hinh 15.
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(e) ®

Hinh 15. (a) Bo hién thi, ghi gian dd mua SL3—1; (b) Hé thdng do gi6 cii; (c) Pau ndi may gio; (d)
Két qua dau ndi may gio; (e) Dau nbi may gio, mua tram KT; (f) So sanh két qua tai Tram Khi
tuong Nam Dinh.

3.2. Két qua kiém dinh so liéu quan trdc tai Trung tam quan Iy

Danh gia s liéu dugc quan tric tai Trung tim quan Iy cho mot s6 nhan dinh nhu sau:
(N S6 liéu duoc luu dit méot cach khoa hoc, duong truyén on dinh; 2) S6 lidu dugc dua 1én
Web giam sat hoat dong: kttvtudong.net giao dién than thién, dé giam sat sb liéu, kip thoi
c6 nhirng thong tin canh bao khoa hoc, khai thac s6 liéu thuan tién, phuc vu tot cong tac Dy
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béo va luu ditr danh gia chat lwong tai lidu; (3) S6 liéu dugc giam sat tryc quan trén nén
web: http://kttvtudong.net//kttv. Mot sO két qua hién thi trén trang web dugc the hién trén

hinh 16 dén hinh 18 va bang 4, 5.
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Hinh 16. Giao dién Web giam sat.
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Hinh 17. Hién thj hoa gio, tdc do, hudng gid.
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Hinh 18. Biéu dd mua.
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Bang 4. Bang s6 liéu theo QP 357 theo dai va khai thac.
@ KHITUONG NINH BINH x e - x

¢« @ Y A Knongbiomat | kitvtudong.net/kity/detail/view?sid=3 Q% 2BET*® :

Xuédt bdo cdo

elvu BDénng Ti 2> Xuit bio cdo
(=R Sl
Thai gian KHi TUQNG NINH BINH (DG80004) KHi TUGNG NINH BINH (DM60004)
Ngay Gity Ac dd ff dxdxZm fxfx2m TGXH2m dxdx2s fxfx2s TGXHZs Ac obs10' obséh RSTART RSTOP
23:00 h9 271 0.3 253 04 2253 250 08 2251 59 0 0 532 532
22:50 59 239 04 238 04 22:49 236 05 22:47 59 0 0 532 5:32
22:40 59 131 03 116 08 22:32 102 12 2231 59 0 0 5:32 532
2230 59 92 08 118 1k 22:20 97 15 2229 59 0 0 532 532
2220 59 116 Ll 116 11 22:20 112 14 2218 5.9 0 0 5:32 532
2210 59 123 098 104 11 22:05 86 15 22:06 59 0 0 532 532
22:00 59 95 1 94 11 21:63 65 17 2151 59 0 0 5:32 5:32
21:50 58 86 08 89 14 21:46 29 2 21:44 58 0 0 532 532
Atean co o 11 en 13 2130 co 1a 2130 co n n £aa . =
@) 661.docx A B 86 don gis kha ~ Hignthititca | X

Links B & (-] @ ® 4y @ NG

Bang 5. Bang s6 lidu khai thac tir két qua tram.

A A Thiét bi do
.. Thiét bi do gio ’
Thoi gian mua
Ac dd ff dxdx2m fxfx2m TGXH2m  dxdx2s fxfx2s TGXH2s obs10' obs6h

01-11-2020 00:00 8.8 274 0.8 289 2 23:50:00 280 2.7 23:52:33 0 0
01-11-2020 00:10 8.8 178 0.4 290 1.6 00:00:00 288 1.7 00:00:01 0 0
01-11-2020 00:20 8.8 200 0.3 287 1.3 00:12:09 282 1.7 00:10:36 0 0
01-11-2020 00:30 8.8 204 0.3 178 0.4 00:20:02 200 0.4 00:27:44 0 0
01-11-2020 00:40 8.8 178 0.8 214 0.4 00:40:00 239 1.1 00:39:44 0 0
01-11-2020 00:50 8.8 198 0.5 254 1.1 00:40:00 281 1.1 00:43:37 0 0
01-11-2020 01:00 8.8 261 0.4 195 0.9 00:56:05 193 1.2 00:54:49 0 0
01-11-2020 01:10 8.8 176 1 265 0.7 01:07:31 259 0.9 01:07:12 0 0
01-11-2020 01:20 8.8 184 0.5 176 1.1 01:19:04 175 1.2 01:17:48 0 0
01-11-2020 01:30 8.8 285 0.6 169 1.1 01:20:00 161 1.2 01:22:09 0 0
01-11-2020 01:40 8.8 275 0.7 280 0.8 01:38:00 268 1.2 01:39:52 0 0
01-11-2020 01:50 8.8 271 1.3 283 0.9 01:42:43 277 1.2 01:42:10 0 0
01-11-2020 02:00 8.8 291 1.8 271 1.3 01:59:51 282 1.8 01:59:07 0 0
01-11-2020 02:10 8.8 293 1.9 292 2 02:09:01 282 2.5 02:07:13 0 0
01-11-2020 02:20 8.8 301 1.5 292 2.1 02:14:37 295 32 02:13:45 0 0
01-11-2020 02:30 8.8 292 24 297 2.5 02:27:04 290 3.4 02:26:20 0 0
01-11-2020 02:40 8.8 286 1.4 292 24 02:39:40 263 3.6 02:38:43 0 0
01-11-2020 02:50 8.7 299 1.6 295 2.6 02:45:31 290 3.8 02:43:59 0 0

01-11-2020 03:00 8.8 293 1.6 279 2 02:50:00 290 2.7 02:57:38 0 0
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4. Két luin

— Nghién ctru cai tién hé thdng truyén tin va tu dong hoa cho céac thiét bi do mua thu
cong, gio ban ty dong, gid tu dong truyén tin bang SMS trén khu vyc dong bang Bac B
pht hop véi sy phat trién va nhu cau phat trién nganh.

— Viéc Nghién ctru cai tién hé théng truyén tin va ty dong hoa cho cac thiét bi do mura,
gi6 thu cong trén khu vuc dong bang Béic Bo dugc thyc hién theo dung cac quy dinh Thong
tu hudng dan ctia B Tai nguyén va Moi truong di ban hanh.

— Trong qua trinh thuc hién da tuan thu cac bude trong quy trinh Nghién ciru cai tién
hé théng truyén tin va tu dong hoa cho cac thiét bi do mua, gi6 tha cong.

Pong goép cia tac gia: Xay dung y tudng nghién ctu: N.H.T.; Lua chon phuong phap
nghién ctru: N.-H.T., D.V.S.; Xt Iy s6 liéu: N.H.T.; Phén tich mau: N.H.H., N.H,T., D.V.S.;
Lay mau: N.HH., N.H.T., D.V.S.; Viét ban thao bai bao: N.H.T.; Chinh sira bai bao:
N.H.T.

Loi cdm on: Nghién ctu nay dugc thuc hién dudi su tai trg ctua dé tai nghién cuu khoa hoc
cap co so “Nghién ciru cai tién hé théng truyén tin va tw dong hoa cho cac thiét bi do mua
thii cong, gié ban tu dong, gié tu dong truyén tin bing SMS trén khu vuc dong bang Bic
B§”, M sb: CS.2020.05.11.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cia tap thé
tac gia, chua dugc cong bo ¢ dau, khong duge sao chép tir nhitng nghién cuu trude day;
khong c6 su tranh chap lgi ich trong nhom tac gia.
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2013.

7. WMO. https://public.wmo.int/en.



Tap chi Khi twong Thuy van 2021, 723, 23-37; doi:10.36335/VNJHM.2021(723).23-37 37

Research to improve the information transmission and
automation system for manual rain and wind measuring
equipment in the Northern Delta

Nguyen Huu Tai'*, Dao Van San2, Nguyen Hong Hanh?

! Center for Hydrometeorological Observation; taikttv@gmail.com
2 Hydrometeorology Station of the Northern Delta region; sandaovankttv@gmail.com
3 Hydrometeorology Station of the Northern Delta region; hanh1983hn@yahoo.com

Abstract: Over the past time, the unusual and extreme weather events in Vietnam have
become more and more complicated. To tackle this situation, the requirement for
monitoring data requires accuracy and timeliness. According to the Development Strategy
of Meteorology and Hydrology sector up to 2020, our state’s view of the industry is:
synchronous development towards modernization; Using investment in science,
technology and human resource training as the main solution for development on the basis
of inheriting and maximizing existing resources; to fully exploit domestic scientific and
technological achievements, at the same time to selectively apply advanced scientific and
technological achievements in the world. Implementing the above strategy, the monitoring
network and measurement monitoring technology have been gradually modernized. The
station has been boldly carrying out a number of studies to improve the service quality of
the network of meteorological, hydrological and environmental monitoring stations.
Among those studies is the Research on improving communication system and automation
for manual wind and rain measuring equipment.

Keywords: Manual equipment integration; Semi—automatic rain measuring equipment;
Wind measurement.
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Nghién ciru xay dung moi twong quan muc nwéc va luu lwgng
tai tram thuy van Ha Bang trong giai doan 2013-2020
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* Tac gia lién hé: lehaihieukttv(@gmail.com; Tel.: +84-912279677

Ban Bién tp nhan bai: 12/11/2020; Ngay phan bién xong: 18/12/2020; Ngay dang bai:
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Tém tat: Trong bdi canh bién d6i khi hau, viéc nim bt duoc dién bién cta ché do thuy
van (luu luong, myc nudc) tir do dua ra bién phap phong, chdng 1, han va khai thac hop
ly 1a rat can thiét. Nghién ctru xay dung quan hé¢ myc nuéc, luu luong (H~Q) tai cac tram
thuy van cdp 3 (Ha Bang) trén song Ky Lo tinh Phu Yén, ndm trong khu vuc canh tac
néng nghiép, thuy san quan trong cua tinh va thuong xuyén chiu anh huong cua thién tai,
I lut nén rat can s6 liéu thuy vin dé phuc vu san xuat, phong chdng thién tai. Nghién ctiru
sir dung s6 liéu do khao sat luu luong tai tuyén tram tir 2013-2020, xay dung mbi twong
quan myc nudc va luu luong cia tram phuc vu cho muc dich tinh toan, quy hoach va
phong chdng thién tai ctia luu vyc. Nghién ctru st dung hai phuong phap thong ké va
phuong phéap phén tich, chuyén gia dé xay dung quan hé H~Q, danh gia tinh phu hop cua
cac quy dinh k§y thudt hién tai trong viéc ap dung thuc hién tai tuyén do, dé xuét quy dinh
k¥ thuat phu hop voi cac tuyen do khao sat thuy van. Két qua phan tich twong quan muc
nuéc, luu lugng ciia tram Ha Bang chi ra nhitng bat cap cla viée ap dung cac quy dinh ky
thuat hién hanh d6i voi cong tac do khao sat thuy van, tir do dé xuét quy dinh k¥ thuat dic
thi phil hop vdi cac tuyén do khao sat thily van.

Tir khoa: Khao sat thuy vin; Tuong quan; Muc nudc; Luu lugng nude; Ha Bang.

1. M& dau

Trong diéu kién bién ddi khi hau (BDKH) nhu nudc bién dang [1], x@m nhap mén, xoi
16 [2], ngép lut va bao de doa rat 16n t6i sy phat trién nong nghiép, doi song nguoi dan va
gdy ra nhiéu thiét hai toi kinh té xa hoi. Luu vuc séng Ky L6 nam trén dia ban huyén Dong
Xuan, Tuy An hang nim xay ra i Iyt gdy thiét hai vé ngudi va tai san trong luu vuc. Dé
phong, chéng giam nhe thiét hai do 10 lut, han han va anh huong cua cac cong trinh khai
thac, diéu tiét nude [3-7] gdy ra mot mang ludi khi twong da duoc thiét 1ap nham cung cip
thong tin cho cong tac du bao, canh bao nhim sém c6 phuong an phong, chéng va giam
nhe cac thiét hai. Bén canh viéc ddu tu xdy dung hé thong quan tric mot s6 nghién ctru veé
dur bao, dic diém khi twong thuy van, khi hau va ban dd ngap lut cta luu vue da duoc trién
khai [8—14] nham ting cuong cung cap thong tin cho cong tac phong, chdng thién tai, lii lut.
Dé khai thac hiéu qua két qua quan trac muc nudc cua tram thuy vin Ha Bang va két qua
khao sat luu luong nudc tai tuyen tram qua viéc xdy dung tuong quan myc nude va luu
lwong [15] dé cung cip sb liéu dau vao cho cong tac dy bao tir s6 liéu quan trac tai tram.
Pay la phuong phap don gian, hiéu qua va cho két qua truc quan, chinh xéac do sir dung s6
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liéu thyc do va dép ung dugc muc dich nghién ctru dit ra: kéo dai s6 liéu Iuu lugng tr $6
liéu quan trac myuc nudc thyc do tai tram Ha Bang va danh gia nhitng bat cap, dé xuat quy
dinh k¥ thuat cho cong tac do khao sat thuy van.

2. Phuwong phap nghién ctru

2.1. Gioi thiéu luu viec nghién ciru

Hé théng song Ky Lo 1a séng 16n thir 2 ¢ tinh Phi Yén c6 dién tich luu vuc 13 2.058
km?, chiéu dai song chinh 103 km, chiéu rong binh quén luu vuc 15,8 km, mat d séng sudi
0,14 km/km? (Hinh 1). Phan thuong luu cé tén 1a séng La Hiéng, bat ngudn tir ndii To Net
(1.030 m) & xa Dik Song huyén Krong Chro tinh Gia Lai, chay theo huéng Béc Tay Béc
vao dia phan tinh Pha Yén ¢ xd Pha M& huyén Pong Xuan rdi chuyén huéng Ty Béc—
boéng Nam qua thén Phu My, xd An Dan chia 1am hai nhanh (séng Cai va séng Nhan My),
nhanh séng Cai sau khi chay qua qudc 16 1A tiép tuc chia 1am hai nhanh (song Cai va song
Ha Yén), song Cai va song Nhan My d6 ra ctra Binh Ba, con song Ha Yén d6 ra dam O
Loan.

H¢ thong song Ky Lo 1a ngudn nude chi phdi moi hoat dong déan sinh kinh té ving cac
huyén Pdng Xuén, Tuy An. Quy luat hinh thanh va nhimng bién d6i vé ngudn nudc séng Ky
Lo chiu anh hudng ciia khi hau va nhitng ho chira, hé thong thuy loi dd duoc xay dung trén
lru vire. Ngudn nude luu vie song Ky Lo phan bd khong déu theo thoi gian, bdn thang
mua mua dong chay chiém 70-75% luong dong chay nim, tam thang mua can lugng nude
song giam thap, chi chiém 25-30%. Hang nam song thuong xuét hién 3—4 tran 1ii 16n. Luu
vue song Ky Lo ngin va co do déc 16n, thoi gian tap trung nude rat nhanh nén cac tran lu
16n gay ra nude chay xiét, 1am x6i 16 bd song va ngap lut nghiém trong, gay thiét hai lon vé
co sO vat chat pha hiy nha ctra, ruong dong, tac dong lau dai dén méi truong sinh thai, anh
huong truc tiép dén doi song xa hoi va phat trién kinh té cho cac xa ven séng huyén Dong
Xuan, huyén Tuy An.

Trén luu vuce song Ky Lo hién ¢6 01 tram thuy van duy nhét 13 tram thuy van Ha Béng
chi do dac yéu t6 muc nuéc, mua va khong do dac yéu td dong chay nén viéc ding sb liéu
vao phuc vu cho cong tac phat trién kinh té—xa hoi va dy bao thiy vin gap rat nhiéu kho
khan. Do vy, viéc nghién ctru xay dung tuong quan muc nudc va luu lugng tai tram thuy
van Ha Bang dua trén so liéu khao sat giai doan 2013 dén 2020 tir d6 khai thac, st dung
hiéu qua s6 liéu quan trac myc nude cua tram nham d4nh gia mtc d6 thay doéi cta nguon
nuéc va dé xudt cac giai phap st dung ngudn nudc hop 1y, quy hoach dan sinh kinh té,
giam thiéu tac hai do 1ii gy ra. Qua két qua xay dung twong quan xem xét tinh pht hop cua
cong tac khao sat khi ap dung cac quy dinh hién hanh, dé xuét kién nghi nhiing quy dinh k¥
thuat phu hgp cho cong tac khao sat.

BAN PO SONG SUOI LUU VUC SONG KY LO

T 162 1/250.000
109%E 13.8

13.6'N

h3.aN

Ghi chu
i s
Ranh giGi J— PraTac Y,
4
Puong 16 J— %
Puong sit  ——
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Hinh 1. Ban d6 mang ludi tram luu vuce song Ky Lo.
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2.2. Phwong phap xdy dung dung quan hé luvu lwong va myc nuoc

Xay dyng twong quan gitta myc nudc va luu luong stir dung mot phuwong phap toan hoc
vao viéc phan tich thong ké nham biéu hién va nghién ciru mbi lién hé twrong quan giira cac
yeu tb nay.

Qua trinh phan tich trong quan gém céc cong viée cu thé sau:

— Phén tich dinh tinh v& ban chat cia mdi quan hé, dong thoi dung phuong phap phan
t6 hodc do thi dé xac dinh tinh chét va xu thé ciia mdi quan hé do.

— Biéu hién cu thé mdi lién hé twong quan bang phuong trinh hdi quy tuyén tinh hodc
phi tuyén tinh va tinh cac tham s ciia cac phuong trinh.

— Panh gia mac do chit ché ctia mdi lién hé twong quan bang cac hé sd twong quan
hoic ty s6 twong quan.

Viéc nghién ctru mbi lién hé twong quan giira cac chi tiéu bién dbi theo khong gian,
thuong nghién ctru 3 truong hop: Lién hé tuong quan tuyén tinh gitia hai chi tiu, lién hé
turong quan phi tuyén tinh gitta 2 chi tiéu va lién hé trong quan tuyén tinh giira nhiéu chi
tiéu.

2.2.1. Lién hé tuong quan tuyén tinh gitta 2 chi tiéu

a. Phuong trinh hoi quy tuyen tinh (duong thang)
Néu goi y va x 1a cac tri s6 thuc té cua chi tiéu két qua va chi tiéu nguyén nhan co thé
xay dung duoc phuong trinh hoi quy duong thang nhu sau:

y, =a+bx (1)
Trong d6 ¥, 14 tri s 1y thuyét (diéu chinh) ciia chi tiéu két qua; a va b 1a cac hé s6 cia
phuong trinh. )
b. H¢ s6 tuong quan tuyén tinh gitra hai chi tiéu (ky hiéu la r)
Cong thuc tinh h¢ s6 tuong quan theo cong thure 2:

r= xy—xy’ hoac r_bs"; (2)

Trong do: E—ny; = ;Y= Zy ;0 1 _X wy_y 2}; Zy
n n \} \

Heé sb twong quan lay gia trj trong khoang‘tu -1 den 1(-1 S r S 1). Khi r cang gan 0 th1
quan h¢ cang 16ng 1éo, nguoc lai khi r cang gan 1 hodc —1 thi quan hé cang chat ché (r > 0
cd quan hé thuan va r <0 cé quan h¢ nghich). Truong hop r = 0 thi gifra x va y khong co
quan h¢.

2.2.2. Lién hé twong quan phi tuyén tinh giita 2 chi tiéu

Phuong trinh hdi quy phi tuyén tinh thuong dugc sir dung:

a. Phuong trinh parabol bac 2

¥, =a+bx+cx’ 3)

Phuong trinh parabol bac 2 thuong duoc ap dung trong truong hop cac tri s6 cua chi
tiéu nguyén nhan tang I1én thi tri s6 cua chi tiéu keét qua tang (hoac giam), viéc tang (hodc
giam) dat dén tri sO cuc dai (hodc cuc ti€u) roi sau do lai giam (hoac tang).

b. Phuong trinh hybecbol

5, =a+s 4)
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Phuong trinh hybecbol dugc ap dung trong trudng hop cic tri sé cua chi tiéu nguyén
nhan tang 1€n thi tri s6 cua chi ti€éu két qua giam nhung mirc d¢ gidm nho dan va dén mot
£i61 han nao do (y, =a) thi hau nhu khong giam.

c. Phuong trinh ham s6 mii

y, =ab” (5)

Phuong trinh ham s6 mil duoc ap dung trong truong hop cing véi su ting 1én cua chi
tiéu nguyén nhén thi tri s§ cta cac chi tiéu két qua thay dbi theo cip sb nhén, nghia 13 c6
tdc do tang xap xi nhau. Bang phuong phap binh phuong nhé nhét ta xay dung duoc cac hé
phuong trinh chuén tic phil hop dé xac dinh cac hé sé ciia cac phwong trinh twong tng (3, 4
va 5).

2.2.3. Lién hé tuong quan tuyén tinh giita nhidu chi tiéu

a. Phuong trinh hoi quy tuyén tinh giita 3 chi tiéu
Néu goi y la chi tiéu két qua va xi, X2 1a cac chi tiéu nguyén nhén, ta co phuong trinh
hoi quy tuyén tinh giita 3 chi tiéu nhu sau:

Viixz =80 Ha;X; +a,X, (6)

Béng phuong phap binh phuong nho nhit, xdy dung dugc h¢ phuong trinh chuén tic
dé tinh cac tham s0 ao, a; va a; cua phuong trinh hdi quy 6.

b. Hé s twong quan

Dé danh gia trinh do chat ché moi lién hé twong quan tuyén tinh nhiéu chi tiéu, nguoi
ta thuong tinh toan hé sd twong quan: hé sb tuong quan boi va hé sd twong quan riéng. H¢
s6 tuong quan boi (Ky hiéu la R) dugc dung dé danh gia d6 chat ché giira chi tiéu két qua
v6i tat ca cac chi tiéu nguyén nhan duoc nghién ctru. Cong thire tinh 7 nhu sau:

2

2
R _ rYx1 + ryxz zryxl ryxz rx1xz
- 1—12 (7)
h rxlxz

Trong do

¥Xq
X1, y vOi X2 va X1 véi x2 va dugc tinh nhu cong thic 2.

H¢ s6 twong quan bdi nhan gia tri trong khoang [0;1], trc la 0 < R < 1. Nhu vay, R
cang gan 0 thi quan hé twong quan cang 1ong 1éo va R cang gan 1 thi quan hé cang chat ché.
Néu R =0 thi khong c6 quan hé twong quan va néu R = 1 thi quan hé twong quan trd thanh
quan h¢ ham so.

Dé xdy dung mbi quan h¢ luu lugng va myc nudc tai tram Ha Bang trén song Ky Lo
nhom tac gia di st dung s lidu do dac tai tram thuy vin Ha Bang. bay la cac tram c6 sd
liéu do myc nudc lién tuc trong 50 nam qua, cd dd tin cay cao va so liéu do khao sat luu
lwong cac thang mua i tir nam 2013 dén nim 2020. Str dung phuong phap thong ké, nhém
tac gia da xdy dung quan hé dién bién luu lwong va myuc nude theo thoi gian (Q~t) va (H~t)
theo cac thang mua 1l va quan hé myuc nudc—luu lugng 1 tai tram do.

, T, va 1, 1a cac hé s6 twong quan tuyen tinh gitra cac cap chi tiéu y voi

3. Két qua va thao ludn

3.1. Dién bien muc nuoc va luu lwong song Ky Lo mua li

Cac két qua phan tich chudi sb liéu muc nudc va luu luong trong thoi gian khao sat
mua lii cac nam 2013, 2015, 2018 va nim 2020 tai tuyén khao sat Ha Bang cho thdy dién
bién luu lwong va myc nude co xu hudng kha dong nhét (hinh 2 dén hinh 5). Dién bién luu
lwong va myc nude trong thoi gian mua lii ¢ nhitng dic diém:

— Thoi gian ddu mua 1 dong chay trong song it dao dong, tinh chat chuyén mua khong
thé hién r5. Dong chay trong séng dugc cung cap chii yéu nho dong chay ngam va mot
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phan 1a lugng nude trit trong séng. Cac két qua phan tich cho thay luu luong va muyc nudc
thoi gian ndy tai tuyén tram do c¢6 xu huéng 6n dinh.

— Thoi gian giita mua 1 1a thoi ky luong nude trong song khong on dinh nhat, dong
chay song subi hoan toan nudi dudng bang nudc mit. Trong giai doan nay, luu luong tai
tram Ha Béng c6 xu hudng ting khd manh; myc nudce tai tram c6 xu hudng tang manh so
v6i thoi gian bit ddu mua 1.

— Thoi gian xay ra cac tran 1d twong d6i ngin, suon li 1én dbc ding, suon 1i xudng
thoai hon tuy nhién d6 dbc twong d6i 16n. Xu thé muc nudc va luu luong tai tuyén do kha
ddng nhit, c6 mirc d6 twong quan cao.
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Céac hinh 2 dén hinh 5 cho théy xu thé dién bién muc nude va luu lugng tai tuyén khao
sat Ha Bang twong ddng voi nhau trong thdi gian khao sat mua 1. Muc nude trong cac
thang mua 1 c6 bién d6 dao dong kha 16n tir 300 dén 1200 cm va bién dbi 1én xudng
nhanh. Luu luong nuée thoi gian mua 1 bién doi nhanh va dao dong tir 4 dén 5100 m3/s.

Dic tinh 1ii tai tuyén Ha Bang ¢ suon 1én va suon xudng dbc dung, thé hién Iii 1én va
xudng nhanh. Pinh i nhon thé hién li trong luu vuc khong bi anh hudng cia cong trinh
diéu tiét 1d trong luu vuc.

Hinh 6 cho thiy twong quan muc nuéc va luu luong trong mua li giai doan 2013 dén
2020 c6 tuong quan kha tot, hé sé twong quan téi 0,99. Bén canh d6 hinh 6 ciing cho thiy
quan h¢ gitra muc nudc va luu lugng nudc gitra cac dac trung dinh Ii, chan 1 va gia tri
trung binh c6 mirc d6 twong quan kha tot.

Qua sb liéu khao sat luu lwong nude cic nam va phan tich twong quan muc nuée, luu
lwong tai tuyén tram co thé thiy:

— V& lua chon vj tri tuyén do: Viéc lua chon vi tri quan trac luu luong nudc tai vi tri Ha
Biang duogc ap dung theo phan 16n noi dung quy dinh k¥ thuat cia Thong tu 26/2012/TT—
BTNMT ngay 28 thang 12 ndm 2012 vé€ luya chon tuyén do.

— Vé ché d¢ do: Tuyen do Ha Bang la tuyen do 1 vung song khong anh huong thuy
triéu v6i dic diém 1a tan suét va bién do 1d 1én rat nhanh, trong qua trinh do dac tai tuyén do
Ha Bang don vi gap kho khan trong viéc van dung, 4p dung cac ché @6 do duoc quy dinh
tai Thong tu 26/2012/TT-BTNMT.

— V& tinh toan chinh bién: Viéc tinh toan chinh 1y, chinh bién tai li¢u do voi myén do
khao sat Ha Bang gip nhiéu kho khin do trong viéc tuan thu theo ding cac quy dinh cua
khi 4p dung céc tiéu chudn nganh trong viéc chinh bién tai liéu.

4. Két luan

Dién bién luu lwong va myc nudc trong mua Ii c¢6 sy khac nhau giita cac thang trong
mua 1i. Céc tran 1ii xay ra trong luu vuc c¢6 thoi gian twong dbi ngan, 1ii 1én nhanh, xudng
nhanh. Céc con lii trong luu vuc khong bi anh huong diéu tiét ciia cac cong trinh hd chira
trong luu vuec.

Trong thoi doan khao sat c6 nam xuat hién 1 16m va 1 nhé khac nhau, 1 nam 2016,
2017 13 nam xuét hién 1 16n, luu lugng qua mat cit tram Ha Béng tr 4500 dén trén 5000
m3/s. Lii cdc ndm xuét hién 16n nho khac nhau tai Ha Bang, tuy vy vé dién bién myc nudc,
lru lwong nudc 1i tai day kha dong dang (quan hé Q~t, H~t).

Quan h¢ gitta myc nudc va luu lugng tai tuyén do Ha Bang co6 méi tuong quan kha
chit ché ca vé cac tri sd dic trung va cac tri s6 theo thir ty thoi gian.

Can xay dung quy dinh k¥ thuat d6i v6i cong tac do khao sat thay vin ddi véi cac tram
do khao sat dé tuan thi cac quy dinh cua Luat Khi twong thuy van.

bong gop cua tac gia: Xay dung y tuong nghién ciru: NVD, LQH, NDK, PHP; Lya chon
ph1,r0'ng phap nghién cuu: NVD, LQH, DVD, PHP, DVD; Xt 1y s0 li¢u: NVP, LQC, DVD;
Viét ban thao bai bao: NVD, LQH, PHP, DVD; Chinh stra bai bao: NVD, PHP, DVD.

Loi cam on: Nhom nghién ctru xin chan thanh cam on sy hd tro cia dé tai khoa hoc
“Nghién ciru co s¢ khoa hoc phuc vu xay dung quy dinh ky thuat khao sat thuy van va
bdo”, ma sd: CS.2020.05.02 trong viéc thuc hién va cong bd nghién ctru nay.

Loi cam doan: Tap thé tac gia cam doan bai bdo niy 1a cong trinh nghién ctru cua tap thé
tac gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitng nghién ctru trude day;
khong c6 sy tranh chip lgi ich trong nhom tac gia.
Tai liéu tham khao
1. B0 Tai nguyén va méi truong. Toém tit kich ban Bién doi khi hau va nudc bién
dang cho Viét Nam. Ha Noi, 2016. https://vihema.gov.vn/wp—
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Study on building correlation of water level and discharge at Ha
Bang hydrological station in the period 2013-2020

Le Quang Hai!, Nguyen Dinh Ky', Pham Hong Phong'!, Dao Van Dat!, Nguyen Van
Phung!, Le Quang Chien' *

! Hydrometeorological Survey, Ministry of Natural Resources and Environment;
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Abstract: In the condition of climate change, it is essential to understand the changes of the
hydrological regime (flow, water level), and then take measures to prevent and combat
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floods, droughts and rational exploitation. . Research on building the relationship of water
level and discharge (H~Q) at level 3 hydrological stations (Ha Bang) on Ky Lo river, Phu
Yen province, located in important agricultural and aquatic farming areas of the province.
and often affected by natural disasters and floods, so it is very necessary to have
hydrological data to serve production and disaster prevention. The study uses the flow
survey measurement data at the station line from 2013-2020, building a correlation
between the water level and the discharge of the station for the purpose of calculating,
planning and preventing natural disasters in the basin. The study uses two statistical
methods and analytical methods, experts to build H~Q relations, to evaluate the suitability
of current technical regulations in the implementation of the measuring line, to publish
technical regulations suitable for hydrographic survey measurement routes. The results of
correlation analysis of water level and discharge of Ha Bang station indicate shortcomings
of the application of current technical regulations to hydrological survey measurement.
From there, proposing specific technical regulations suitable for the metrological routes of
hydrological survey.

Keywords: Hydrological survey; Correlate; Water level, Water flow; Ha Bang.
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Tém tit: Bai toan du bao lil phuc vu cong tac giam nhe thién tai va quan 1y rii ro ngudn
nuée 1a nhiém vu dang ngay cang trd 1én cap thiét do tai nguyén nudc Viét Nam dang ngay
cang khan hiém, trong khi cac cong cu, md hinh tinh toan va cong nghé du bao 1i & nudc ta
con nhiéu han ché. Nghién ctru nay s& trinh bay cac két qua dat dugc trong phat trién cong
cu md hinh toan thity vin thong sd phan bd hién dai Marine dé giai bai toan du béo Iii. Cac
két qua dat dugc khi trién khai ap dung thi diém cho luu vuc song Nam Mu, vai tap s6 liéu
19 nam da cho thiy, mo hinh Marine sau khi dugc phat trién moi da cho két qua md phong
kha t6t, hé thong d3 mo phong duong qua trinh 18, sai s6 dinh 1t va thoi gian xudt hién dinh
1a kha hop ly. Ky thuat diéu khién tham s6 toi uu da muc tiéu MSCE_UA da giup cai thién
dang ké chit luvong mo6 phong hé théng ctia mé hinh Marine, chi sé NASH kiém dinh trung
binh cadc nam dat mirc 67%. Su thanh cong ctia cong trinh nghién clru ndy da cai thién dang
ké tinh kha thi cia m6 hinh Marine khi trién khai tng dung trén dién rong cho nhiéu luu
vuc khac nhau trén lanh thd Viét Nam.

Tir khéa: Tdi wu da muc tiéu; M6 hinh thay van phan bd; Udc tinh tham sé.

1. M& dau

Bai toan du bao 1 phuc vu cong tac giam nhe thién tai va quan Iy rui ro ngudn nudc 1a
nhiém vu dang ngay cang tr¢ lén cap thiét do tai nguyén nuéc Viét Nam dang ngiy cang
khan hiém, suy giam ca vé sb lugng va chét luong, kem theo do han han va It lut xay ra gay
git & ca quy mo, mirc d6 va thoi gian trong khi nhu cau sir dung nudc ngay cang tang va do
chinh 1a nguyén nhén gy ra khung hoang vé nudc. Nhu cdu phat trién kinh té, x4 hoi doi hoi
vé chét lugng du doan cac hiém hoa lién quan dén nudc ngay cang cao, trong khi cac cong
cy, m6 hinh tinh toan va cong ngh¢ du bao 1t ¢ nudc ta con nhleu han ché.

Céc md hinh thiy van thong s phan bb dang duoc phat trién va tmg dung trong thuc té
dé giai bai toan du béo 1ii ngdy cang nhiéu, dic biét 1a & cac nudc phat trién ¢ chit luong dir
liéu dau vao t6t hon. Hau hét cac truong dai hoc 1on trén thé giéi déu nghién ctru va phat
trién mé hinh thay van thong s6 phan bd nham phuc vu cong tac nghién clru va giang day,
mdt vai mo hinh c6 cdu trac va thuat toan tot da duoc trién khai vao ing dung trong thuc £
dé giai bai toan dy bao lii. Cac mé hinh mua—dong chay théng sé phan bb dugc danh gia cao
vé tinh Gmg dung c6 thé ké dén nhu: TOPMODEL [1]; MIKE SHE models [2]; GBHM
model [3]; WEB-DHM model [4]; MARINE model [5]; IFAS model [6]; DIMOSOP [7];
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WETSPA [8]; KsEdgeFC2D [9]; SWAT [10], ...M6 hinh TOP (Topography Model): do gido
su Mike Kirkby thudc truong Pai hoc Dia 1y Leeds phat trién vao nam 1974 dudi su bao trg
ctia Hoi dong nghién ctru moi truong thién nhién Vuong qudc Anh. Nam 1975, Keith Beven
bat dau xay dung chwong trinh TOPMODEL bang ngén ngit Fortran IV. M6 hinh thong s6
phan bé TOP 13 mé hinh nhan thirc mua—dong chay. M6 hinh hoat dong dua trén cac mo ta
gan dung vé thuy van, thuy lyc.

M6 hinh DIMOSOP (Distributed hydrological MOdel for the Special Observing Period)
1a m6 hinh thuy van théng s6 phan b6 tham s6 (khai niém) duoc sir dung nhiéu & cac nudc
chau Au nhu Y, Phép, Thuy S§. Pau vao ctia mo hinh ngoai mua phén b theo khong gian
con ¢6 ban d6 mé hinh s6 d6 cao, ban dd hién trang str dung dat, ban d6 déat dudi dang 6 luoi.
Céc phan tir 6 ludi co thé 1a thanh phan cua suon dbc luu vy, song hodc cong trinh ho chira.

Mo hinh IFAS (Integrate Flood Analysis System) 1a mot phan mém tich hop hé thong
phan tich 1a cua Nhat Ban. C6t 18i ctia phan mém 12 mo hinh thuy vin thong s6 phan bd tham
s0 md phong dong chay suon débc thong qua cac luéi DEM dudi tac dong cua 16p phu thye
vat, 16p dat cia bé mat luu vre. MGdi luéi gdm mot hé théng cac bé chia phi tuyén sip xép
theo chiéu thiang dimg, mdi bé chtra ¢6 1 hodc 2 cira bén, 1 cira day (trir bé chira dudi cung)
cho phép mé phong cac thanh phan dong chay mat, sat mat va dong ngam.

M6 hinh SWAT dugc xay dung boi Trung tam phuc vu nghién ciru nong nghiép
(Agricultural Research Service) thuoc Bo Nong nghi¢p Hoa Ky (United States Department
of Agriculture) va Trung tam nghién ctru nong nghi¢p (Texas A&M AgriLife Research) thude
Dai hoc Texas A&M, Hoa Ky vao dau nhittng ndm 1990 véi muc dich dy bao nhitng anh
hudng cta thue hanh quan 1y st dung dat dén nude, su bdi lang va lugng hoa chat sinh ra tir
hoat dong nong nghiép trén nhitng luu vuc rong 16n va phuc tap trong khoang thoi gian dai.
Mot trong nhitng module chinh ctia mo6 hinh nay 1a mé phéng dong chay tir mua va cac dac
trung vat 1y trén luu vyc. Diém han ché 16n nhat khi trién khai tmg dung mé hinh thily van
thong sb phan bd vao thuc tién dé giai bai toan du béo 1ii phuc vu cong tac giam nhe thién tai
va quan 1y rui ro ngudn nude 1 van dé xac dinh bo thong s tdi wu cho mé hinh, boi 18 day
1a van dé khé va c6 lién quan chit ché téi chat luong 161 giai cta bai toan.

O Viét Nam, cong cu md hinh toan thity vin dugc sir dung dé giai bai toan dy bao lii
trong thuc tién 1a khong nhiéu va khong da dang, phd bién sir dung hién nay 1a 2 mé hinh
thity van thong s6 tap trung (mo6 hinh TANK va mé hinh NAM). M6 hinh Tank va mé hinh
Nam (Mike—Nam) khi trién khai tng dung trong thuc té di dong gop mot phan khong nho
trong cong tac phong chéng, ‘giam nhe thién tai, phuc vu loi ich kinh té x4 hoi, tuy nhién
chung van con mot s6 han ché co6 thé nghién ctru khic phuc gitp nang cao hon nita ning luc
theo ddi va du bao ctia cac hé thong theo ddi va dy béo 1i dang st dung hién nay ¢ Viét Nam,
cac han ché ctia hai mo hinh nay co thé ké dén nhu: (1) Khai thac khong hiéu qua s6 liéu mua
mit dat va mua vé tinh dan dén lang phi vé tai nguyén, mang ludi quan trac mua mit dat &
nuéc ta hién dang co trén 1000 tram trong khi s6 liéu vao 2 mé hinh chudi sé liéu mua trung
binh luu vye; (2) Ca hai m6 hinh dang dugc sir dung pho blen & nude ta hién nay déu 1a cac
mo hinh c¢6 tham s tip trung, chua xét dén vai tro diéu tiét dong chay cua mat dém luu vuc
va sy phan b ctia mua theo khong gian, 2 nhdn té c6 anh hudng rat 16n dén qua trinh hinh
thanh dong chay trén luu vuc dan dén chét luong con nhiéu han ché; (3) M6 hinh MIKE—
NAM pho bién sir dung trong cac cong nghé dy bao 1i hién nay 1a mé hinh c6 ban quyén,
viéc can thi€p vao cac cai dat trong phan mém dé chinh stra, thay déi mot s6 thudc tinh, thong
s6 cho phu hop v6i khu vuce ing dung la dleu khong thé, hodc néu c6 thé thi ciing phai mat
mot khoan tién kha 16n dé mua lai ban quyén; (4) M6 hinh thuong mai khong c6 ma ngudn
md&, nén phuong phap tinh va co sé khoa hoc ciia mo hinh khong dugce tuong minh.

Véi cac diéu kién thuan loi vé toc d6 may tinh. Chat lugng dir liéu phan bd theo khong
gian nhu: dir liéu v€ tinh, dia hinh, tham phu, radar, ... ngay mot tbt 1én, mat do tram do mua
tu dong va mang ludi tram radar ngay cang day hon, voi tan sudt truyén s6 liéu tiém can thoi
gian thyc. Viéc lya chon mo6 hinh thuy van thong ) phan bd hién dai dé giai bai toan du bao
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10 phuc vu cong tac giam nhe thién tai va quan 1y rui ro nguén nude 1la mot hudng di phu hop
v6i xu thé phat trién ciia cic nudc tién tién trén thé giéi. Tong cuc KTTV hién dang ¢6 3 md
hinh tham s6 phan bd hién dai, thong qua qua trinh hop tic va chuyén giao cong nghé: mo
hinh WEB-DHM (Nhét Ban); mé hinh MARINE (Phap) va mé hinh WETSPA (Bi). Tuy
nhién chwra c6 md hinh nao dugc phat trién va tich hop tinh ning diéu khién ti uu thong sb,
nén viéc ning cao chat luong du doan va mo rong pham vi ing dung sang cac luu vuc khac
dang con gap nhiéu kho khan.

Trong qua trinh nghién ctru mg va dung mé hinh MARINE trong thuc té cho thay, mo
hinh ¢6 nhiéu uu dlem va dé trién khai rong rdi hon so voi cdc mé hinh thuy van thong sb
phan b khac, do c4u tric mo hinh khong qué don gian va cting khong qua phue tap, mé hinh
doi hoi s6 liéu dau vao va niang luc tinh toan pht hop voi bdi canh va diéu kién hién nay ¢
nudc ta.

Niam 2005, mé hinh thity vin thong s phan bd MARINE di dugc Vién Co hoc Viét
Nam va Trung tdm Du bio KTTV Trung wong nghién ctru tng dung dé du bao lii cho luu
vuu song Pa. Két qua du bao tac nghiép dén nay cho thdy mé hinh MARINE c¢6 nhiéu wu
diém vuot troi hon nhiéu vé kha nang mo phéng I so voi cdc md hinh khac, mé hinh lai
dugc chuyén giao c6 ma ngudn ma, tao diéu kién thuan loi dé co6 thé lya chon va phat trién
mo rong thém cac tinh nang mai phu hop hon véi diéu kién co so ha tﬁng du bao tai Viét
Nam, nang cao chat luong dy bio va mo rong ing dung cho nhiéu luu vuc khac.

Nam 2014, m6é hinh MARINE tiép tuc dugc nghién ctru, ing dung va tr¢ thanh mot
thanh phan ct 15i trong hé théng theo ddi va du bao 1ii cho 6 hd chira 16 trén luu vuc séng
Héng. Tuy nhién, & Viét Nam vi¢c nang cao chét luong du béo lii cua md hinh va mé rong
pham vi timg dung sang cac luu vuc khac dang con gap nhiéu khé khin do m6 hinh MARINE
khong c6 chirc ning wdc tinh tdi wu théng sb. Cong viée do tim thong s6 theo phuong phap
thir sai (thu cong) trén mot tap 1on cac tham so theo khong gian ciia m6 hinh s€ tiéu t6n mot
lwong 16n thoi gian va cong stirc. Hon nita mirc d6 thanh cong cua bd théng sé tim duoc lai
bi phu thudc 16n vao yéu td chi quan ctia ngudi hiéu chinh, phu thudc vao mirc do hiéu biét
sdu vé hé thong ctia nguoi thiét 1ap mo hinh (diéu ma rat it du bao vién c6 thé dat dugc).

Nghién ctru nay sé& trinh bay cac két qua dat duoc trong phat trién cong cy mo hinh toan
thuy van hi¢n dai MARINE dé giai bai toan du bao 1t nham khic phuc duoc cac tdn tai, han
ché néu trén.

2. Phuong phap nghién ctru va sb liéu thu thap

2.1. Gidi thiéu vé khu vuc nghién cuu

bé thir nghi¢m mo hinh Marine sau khi phat trién méi, nghién ctru lya chon luu vuc song
Nam Mu (dén ho Ban Chat) trén séng Pa lam luu vyc thir nghiém. So luge vé luu vuc thir
nghiém dugc mo ta nhu sau:

Luu vuc hd Ban Chét bao phu gan nhu toan bo luu vuc song Nam Mu, bat ngudn tir cac
day ndi cao 1.500-3.300 m & phia Bic huyén Tam Puong giap v6i ranh gidi tinh Lao Cai
chay xuyén sudt qua hai huyén Tan Uyén, Than Uyén va thoat khoi ranh gii Lai Chau tai
ban Tang Khé, xd Khoen On, huyén Than Uyén, v6i tong chiéu dai 150 km. Dién tich luu
vuc khoang 2.300 km?2. Chiéu rong 1ong song chit yéu 30-50 m, luu luong dat mirc trung
binh va thudng thuong thay d6i 16n trong miia mua. Cong trinh thuy dién Ban Chat da duoc
xdy dyng hoan thanh vao nim 2011, day 1a mot trong bon cong trinh thuy dién 1n trén hé
thong thuy dién bac thang trén luu vuc song Da. Vi dung tich chira 1,702 ty m?, cong trinh
thuy dién Ban Chat dong vai trd quan trong trong viéc tham gia cat 1ii va diéu tiét dong chay
cho hé théng séng Da va ha luu séng Hong. Chinh vi vy viéc du bao li dén hd Ban Chat rat
quan trong. Hinh 1 13 ban d6 mang song trén luu vuc nghién ciru.
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Hinh 1. Ban d6 mang ludi song dén hd Ban Chat trén luu vire song Nam Mu.

2.2. Phwong phap nghién cvru

2.2.1. Phat trién k¥ thuat toi vu tham s6 da muc tiéu cho mé hinh MARINE

Trong ndi dung nay nghién ctru da lya chon phuong phap tich hop truc tiép giai thuat
wdc tinh thong s t6i vu da myc tiéu MSCE_UA duoc phat trién boi [11] dé phét trién mo
hinh Marine.

K§ thuat toi wu da muc tiéu MSCE_UA duoc xdy dung trén nén tang két hop cac thanh
tyu da dat duoc cua thuat toan toi wu don muc tiéu trong linh vuc thiy van va tai nguyén
nuéc SCE _UA [12-13] va thuét toan toi wu da muc tiéu SPEA/R [14]. Cu thé giai thuat t6i
uu duoc xdy dung trén nén tang ung dung cac khai niém sau: (1) Tiép can két hop tat dinh,
ngau nhién; (2) Tién hoa phirc hop; (3) Tién hoa canh tranh; (4) Xao tron phirc hop; (5) Phan
ra khong gian dua trén huéng tham chiéu; (6) Panh gia ca thé dwa trén hudng tham chiéu.

Hai khai niém cubdi duoc ké thira tir giai thuat SPEA/R: Giai thuat SPEA/R duoc dé xuat
nam 2017 c6 nang luc khéc phuc duoc cac tdn tai ciia cac giai thuat tdi uu st dung trong linh
vue thily van va tai nguyén nude dang sir dung hién nay. Giai thuat SPEA/R duoc phat trién
trén nén tang thuat toan géc SPEA [15]), dugc kiém dinh va so sanh voi cac thudt toan nhu
HypE [16], PICEA—g [17], MOEA/D [18], NSGA-III [19], SPEA2+SDE [20] trén nhiéu bai
toan tetst khac nhau. Két qua thuc nghiém da cho thdy SPEA/R rét hiéu qua dbi véi cac bai
toan kiém dinh, dic biét thuat todn c6 kha nang toi uu 1én t6i 40 muc tiéu dong thoi.

Ngon ngtr 1ap trinh Fortran va C++ da dugc st dung dé thuc hién phuong phap nay.
Chuong trinh duoc thlet ké va ma hoa dua trén nén tang va ¥y tudng cua thuat toan goc
SCE_UA, duoc phat trién boi [12] tai trudng dai hoc Arizona, Tucson, USA.

Nghién ciru di bd sung 4 mé dun chie ning chinh vao mé hinh Marine nham muyc dich
tich hop thuat toan vao mo hinh, cu thé:

a) M6 dun Control SCEUA lam nhi¢m vu khdi dong va kiém soat cac bién

Trong d6 varl ETA; var2 SF; var3 KGA va var4 ODS la cac tham sb chuan hoa
varlopt; var2opt; var3opt; var4opt la cac bién logic giup chuong trinh nhan biét thong sé can
t6i ru; MAXN la s6 16n nhat cua phep thir duge cho phep trude khi ding tién trinh t6i vu;
KSTOP 1a s vong 1ap xao tron t6i da dé gia tri muc tiéu phai thay d6i nho hon hodc bang
PECNTO trudc khi két thiic tdi wu hoa; PECNTO 1a ty 18 phan trim theo do gia tri muc tiéu
phai thay d6i trong vong 1ap xao tron KSTOP; NGS 1a s6 phirc trong mot quén thé miu; NPG
1a s6 diém trong mdi phtrc hop; NPT 14 s6 diém trong toan bo mau tién hoa, NPT = NGS *
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NPG:; NPS 1a s6 diém trong mdi phirc hop con; NSPL 14 sé bude tién hoa duge phép cho mdi
phure hop trude khi thu tuc xdo tron phirc hop dugce thuc hién.

b) M6 dun MSCEUA (a) lam nhiém vu tién h6a mau hudng téi ving tdi uu toan cuc

Trong d6 cac bién: Xobjs(2000,30) 1a cac diém trong khong gian muc tiéu cua toan bo
mau tién hoa; xf(2000) 1a gia tri cia ham vec to Fitness cua toan by mau; sobjs(2000,30) 1a
cac diém trong khong gian muc ti€u cua mdi phirc hop; sf(2000) 1a gia tri cua ham vec to
Fitness trong mdi phirc hop; Cobjs(2000,30) 1a cac diém trong khong gian muc tiéu cia mbi
phtrc hop con; cf(2000) 1a gid tri ciia ham véc to Fitness trong mdi phirc hop con.

¢) M6 dun RunMODEL(xvar,xvarmin,xvarmax,PointObj,idObj) lam nhiém vu vén hanh
mo hinh Marine tmg voi diém tham s6 tién hoa va tra vé véc to ham muc tiéu tuong ing

Trong do cac bién Nash 1a chi sO thong ké “Nash—Sutcliffe Measure” twong tng v6i diém
tham s6 tlen héa; RMSE la chi so thong ké (Root Mean Squared Error) tuong tig véi diém
tham so tlen hoa; APD la chi sb thong ké (4dbsolute Peak Difference) tuong g voi dlem
tham s tién hoa; PointObj(2000,30) 1a gia trj cta véc to ham muc tiéu tng v6i diém tham sb
tién hoa.

d) M6 dun SetPara() 1am nhiém vu anh xa diém véc to trong khong gian véc to thong sd
thanh ban do thong s6 dua theo thanh phan dat va thanh phan tham phu, lam dau vao cho mé
hinh Marine.

2.2.2. Phat trién ky thuat gom nudc va dién toan lii trong séong cho mo hinh MARINE

Hi¢n nay, trén thé gidi cac nuodc tién tién nhu Anh, MY, Phap, Thuy Pién va Nhat Ban
déu dang ung dung cac mo hinh thuy van thong s6 phan bd dé tinh toan, du bao dong chay
1t trén luu vue phuc vu cong tac phong chdng thién tai, dac biét la trong cong tac theo doi va
canh bao nguy co 1 quyét o thé xay ra trén cac song sudi nho. O Viét Nam, trudc su phat
trién manh mg cua cong nghé thong tin va he théng thong tin dia ly GIS, cac m6 hinh thuy
van thong s6 phan b ciing ngdy cang dugc nghién ctru va trién khai ing dung nhiéu trong
thuc té.

Trong qua trinh trién khai ng dung mé hinh, dé giam thiéu tac dong theo khong gian
clia cac yéu td dau vao nhu thanh phan dt, thanh phan tham phu va sy bién dong cua phan
bd mua theo khong gian..., hau hét cic mo hinh toan thily van hién dai hién nay, déu doi hoi
phai chia nho luu vire 16n thanh cac tiéu luu vue nhd hon, trude khi c6 thé thuc hién dugc
cac mo phong thuy van. Viéc phéan chia luu vuc khong theo quy ludt (phu thudc vao yéu tb
cht quan ctia nguoi thiét 14p mo hinh) da gy ra nhitng khé khan, thach thirc khong nhé trong
qua trinh phat trién k¥ thuat gom nudc cho mé hinh toan. Rat nhiéu mé hinh toan thuy vin
trong qu4 trinh thiét ké, x@y dung da khong phat trién tinh ning nay trong hé théng (trong do
c6 md hinh Marine), diéu nay da gy anh huong 16n va 1a mét can tré khong nho dén kha
nang mé rong ung dung dién rong trén nhiéu lvu vuce khac nhau. Dé khic phuc van dé nay,
chung t6i da nghién ctru va phét trién thanh cong k¥ thuat gom nudc va dién toan i trong
song cho md hinh Marine dwa trén k¥ thudt danh s6 luu vuc Pfafstetter két hop v6i ki thuat
dién toan i theo phuong phap song dong hoc. Ky thuat nay da duogc trién khai trén luu vuc
song Nam Mu nham thtr nghiém mé hinh Marine sau khi di duogc tich hop bo sung k¥ thuét
t6i rru tham sé da muc tiéu MSCE_UA cho mé hinh.

Ngon ngtt AML (ARC/INFO Macro Language) va ngon ngtr 1ap trinh Fortran 1a hai cong
cu chinh duoc sir dung dé hién thyc hoa phwong phap danh sé luu vuc Pfafstetter va tng
dung cho hd chtra Ban Chat trén luu vuc séng Nam Mu. Theo d6 cong tac phan tach luu vuc
b6 phan duoc thyc hién tuin ty theo tién trinh dudi day:

Trong tién trinh phan tach, dau tién cdc ham chirc niang thiy van trong méi trudng
ARC/INFO duogc sir dung dé xéac dinh luu vuc phan nudce tr ban dd DEM va cit tach thanh
Iwu vue doc 1ap dé chuyén bi danh sé luu vuce theo phuong phap Pfafstetter. Tiép theo cac
ban d6 hoi tu dong chay va ban dd xac dinh khoang cach dong chay tai cac 6 ludi dén mit
cit ctra ra cia luu vuc 1an luot duoc tao ra thong qua 2 ham chtic nang Flowaccumulation va
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Flowlength trong mdi truong ARC/INFO. Cac két qua dat dugc trong mdi trudng ARC/INFO
s& duogc chuyén doi sang dinh dang ASCII thong qua 1énh UNGENERATION.

Mot chuong trinh ma hoa bang ngdn ngit lap trinh Fortran duogc sir dung dé 1am nhiém
vu xéac dinh toa do xuét nudc cua 9 luu vuce theo phuong phép Pfafstetter tir cac thong tin thu
dugc trong mdi truong ARC/INFO dudi dinh dang ASCIL Cudi cung 9 tiéu luu vuc mirc 1
s& duogc tao ra thong qua cac 1énh phan tach luu vuc trong moéi truong ARC/INFO duya trén
cac két qua vé toa do xudt nude thu duge. Tién trinh trén c6 thé dugc thyuc hién lip lai cho
cac tiéu luu vue murc 2 hodc murc 3, cho dén khi céc tiéu luu vue dugce phan chia c6 dién tich
lru vuce nho hon dién tich 16n nhét cho phép dé c6 thé dap ung duoc diéu kién tGng dung
trong mé hinh thity van (luu vyc nghién ctru dién tich cho phép 1a < 3000 km?). Hinh 2 14 két
qua tmg dung hé théng danh sé luu vuc Pfafstetter cho luu vuc hd Ban Chat, theo d6 9 luu
vuc tir luu vue 16n da duoc dénh s va tach roi dé co thé san sang ing dung mé hinh Marine
vao tinh todn dong chay tur mua.
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Hinh 2. Ban d6 tham phu va két qua tmg dung k¥ thuat Pfafstetter phuc vu bai toan gom nudc va
dién toan 1ii trong song cho mo hinh thir nghiém.

So d6 gom nudc va dién toan lii trong song duoc xay dung dua trén qua trinh phan tich
hién trang v& tinh hinh: mang ludi song sudi; hé théng hd chira thuy dién vira va nhd; sy phan
bd dia hinh; va ¢é s& ha téng hé théng tram quan tric mua, 1 hién c6 trén luu vuc.

Hinh 3 1a két qua thiét 1ap so d6 tinh mwa~dong chay cho luu vuc phuc vu gom nudéc
trén hé théng tir mé hinh Marine, c6 tong s6 12 node gom nudc va 4 segment tham gia truc
tiép vao qua trinh tinh toan dong chay dén hd Ban Chat.

+ Bén nhanh song lon dd truc tiép vao luu vuc séng Nam Mu bao gém song Nam Pe,
song Nam Cha‘ing, song Nam So6 va song Nam Mit duoc h¢ théng phan ra thanh bon luu vuce
kin va duoc tinh toan tryc tiép tir 4 mé hinh Marine tuong tng 1a mo hinh Marine-BinhLu,
Marine-ThanUyen, Marine—NamSo va Marine—MuongThan.

+ Phan nhép luu khu gitra tr thuong luu vé ha luu dugce chia ra 1am 5 doan, céac qué trinh
nhap luu trong 5 doan duogc thyc hién thong qua 5 mé hinh Marine twong tng bao gdm mé
hinh Marine-KhunHa, Marine—-MuongKhoa, Marine—NamCan, Marine—PhaMu va Marine—
MuongKim, trong cac doan nhap luu céc subi nho s& duge xem xét tinh toan luong nhap luu
thong qua ty 1& dién tich gita dién tich gom nudc thyc té cua sudi trén tong dién tich ludi
tinh ctia mo hinh cua khu gitra do.
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Hinh 3. So d6 gom nuéc va dién toan 1 trong song cho md hinh thir nghiém.

2.3. 86 liéu va ham muc tiéu thir nghiém

2.3.1. Sb liéu thir nghiém

Dé thir nghiém mo hinh Marine sau khi tich hop thuat toan dé xuit MSCE_UA, chung
to1 sir dung 19 nam (2001-2019) sO lidu quan tric dé danh gia kha ning mo phong ciia md
hinh phat trién méi, trong d6 s6 liéu mua duoc thu thap tir 8 tram do mua va phan phdi t6i
luéi tinh theo phuong phap da giac thiessen, ri€ng nam 2018, 2019 su dung s6 liéu mua vé
tinh GsMap sau khi hi¢u chinh voi s6 liéu mwa mit dat. Str dung s liéu lii ing véi mua I
cac nam dién hinh Iii 16n, 1ii trung binh va 1ii nho trén luu vuc dé hiéu chinh thong s6 mé
hinh, bao gdm cac nam 1969, 1971, 1999, 2001-2009, 2012-2019 (15/6-15/10). Céc nim
trude 2009 1y sb liéu luu luong tai tram Ban Cung dé kiém dinh hiéu chinh thong sd. Cac
nam sau 2012 st dung truc tiép s6 liéu luu luong dén hd Ban Chat dé kiém dinh, hiéu chinh
thong s6. Puong quan hé H~Q nhiéu nim cua cac tram Ban Cung (Ta Gia).

2.3.2. Ham muyc tiéu thtr nghiém

Nghién ctru lya chon 04 tham s6 dé thir nghiém thuét toan dé xuét t6i wvu MSCE_UA cho
mo hinh Marine bao gém: tham sd strc can bé mat K,,; m 40 rong dat; ¥ Cot nudc mao dan
cia mat wdt (mm); K Do din thuy luc (mm/hr). Cac tham sé khac duoc ¢b dinh hodc tinh
toan ndi suy tur dir liéu ban dd DEM, gi6i han bién va ky hi¢u bién cua cac tham sd uée tinh
duogc chi ra trong Bang 1.

Bang 1. Cac tham s0 toi uu va gioi han bién ctiia ching trong moé hinh Marine.

Cac tham so toi

wu Ky hi¢u bién Bién duéi Bién trén
Kmn var4_ODS 0,01 0,3
n varl ETA 0,05 0,5

¥ (mm) var2_SF 20 320

K (mm/hr) var3_KGA 0,3 120
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Nghién ctru ndy lya chon 03 ham muc tiéu ¢ tinh xung d6t cao tham gia dong thoi vao
bai toan toi uu, cdc ham muyc ti€u dugc chi ra trong bang 2.

Béang 2. Danh sach cac ham muc tiéu tham gia vao bai toan thur nghiém.

Tén ham muc tiéu Ky.lzle;u Cong thirc toan
bien
2
n —
Nash—Sutcliffe Measure NASH 1— t=1(0. = S (_9))
2i-1(0, — 0)?
M
Root Mean Squared 1 Z 1 Z”i 2
RMSE — ) |— 0, — S.(8
Error M, & n i=1( i i( ))
Absolute Peak
Difference APD 1H<1{a<§1{0t} Ioeen {St (9)}|
Trong do O; 1a luu luong thuc do tai thoi diém quan tric t (t— , ..., N); M; 1a s0 su kién

dong chay thép, n; la s6 budc trong mdi su kién; S, (0) gia tri luu lugng md phong dat duoc
ctia mo hinh Marine tai thoi diém t; O 1a gia tri trung binh luu luong thuc do ctia chudi quan
trac.

3. Két qua va thdo luin

3.1 Két qua danh gid kha nang mo phong dong chay lii cua hé théng théng qua cdc chudi
s6 liéu hiéu chinh, luu heong dén hé Ban Chat

Bang 3 tinh trong diéu kién luu luong dén hd Ban Chat dugc ndi suy tir tram Ban Cung
theo ty 1¢ dién tich. Cac két qua dat duoc trong Bang 3 cho thiy mé hinh Marine sau khi duoc
phat trién tich hop thudt toan dé xuat MSCE_UA cho két qua kha tot, cac chi tiéu danh gia
chat luong S/c va Nash qua cac nam deu dat chi ti€u cho phep theo quy pham so 94 TCN 7—-
91, diéu d6 cho thay giai thuat dé xuat moéi c6 thé tmg dung de t6i uu thong sé cho mé hinh
Marine. Dbi voi qua trinh i, sai s6 vé dinh 1i va thoi gian xuét hién dinh 13 hop 1y, tuy nhién
van con mot s dot 1ii nho hé thong chua mo phong duoc, nguyén nhan cé thé 1a do mang
lu6i quan trac mua chwa du dé phan anh khong gian mua trén luu vie, mot sé dot mua sb
liéu quan tric thu duoc tir cc tram c¢6 mua vira, nhung thuc té dit liéu quan trac trén luu vuc
lai khong c6 1ii dan dén mé hinh khong thé mé phong duoc trong nhirng trudng hop nay.

Bang 3. Két qua danh gia chi tiéu mo phong mua lii cac ndm thong qua luu lvong dén hd Ban Chat.

Q dén Ban Chat

Nam Slo Nash
2001 0,65 0,58
2002 0,56 0,69
2003 0,57 0,68
2004 0,57 0,68
2005 0,67 0,55
2006 0,54 0,71
2007 0,51 0,74
2008 0,64 0,59
2009 0,54 0,71
Trung binh 0,58 0,66
Max 0,67 0,74
Min 0,51 0,55

3.2, Két qua danh gia kha nang vng dung trong thuc té ciia hé thong théng qua cdc chudi
s6 liéu kiém dinh

Trong hé thdng thuy van (m6 phong mua~dong chay), viée kiém dinh ning lyc mo phong
ctia hé thong trén tap so liéu doc 1ap 1a chia khoa quan trong nhim danh gia tinh ing dung
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ctia bo tham s6 tim duoc trong thuc té. D danh gia kha ning tmg dung trong thuc té ctia hé
thong trén tap tham so t6i vu tim dugc. Nghién ctru nay da st dung s6 lidu clia 4 nim mua 1
2016 dén 2019 dé tién hanh kiém dinh. Két qua dat duoc cho thiy chét luong mo phong cia
hé thdng trén tap sb lidu kiém dinh doc 1ap 1a kha 6n dinh qua cac nam, chi tiéu Nash trung
binh dat mue 0,67 va khong bién dong nhiéu qua cac nam klem dinh (Bang 4). Nhu vay, co6
thé thay b vecto tham s6 tim dugc bang ky thuat tdi wu tham s da muyc tiéu MSCE_UA da
tiém can vung t1 uu toan cuc.

Bang 4. Két qua kiém dinh dong chay dén hd Ban Chat mua 1i cac nam ddi v6i hé thong du bao
dong chay lii dén hd Ban Chat.

< Q dén ho
Nam S/c Nash
2016 0,58 0,66
2017 0,61 0,63
2018 0,62 0,62
2019 0,49 0,76
Trung binh 0,58 0,67
Max 0,62 0,76
Min 0,49 0,62

Cudi cung, duong qua trinh moé phong dat duogc tir hé théng (duong gach dai) so sanh
v6i qua trinh thuc do (dudng nién dam) cho thay duong mo phong MSCE_UA ciing kha phu
hop voi thuc do (Hinh 4). Cac dac trung trén duong qua trinh nhu dinh 1{i, qua trinh 1€n,
xudng va dong ngam kha phu hop véi thuc té. Dot 1ii kiém dinh tir ngay 22/7-01/8/2019 hé
thong mo phong dinh 1 dat mirc 826 m¥/s (sai s6 20% so véi dinh 1ii thyc té), dot tir ngay
29/8 dén 8/9/2019 dinh i sai s6 1% so véi thuc té.

Két qua kiém dinh kha niang mé phong ctia mé hinh Marine sau khi tich hop giai thuat

dé xuit méi MSCE_UA
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Hinh 4. Dudng qua trinh giira luu lugng dén ho Ban Chat tinh toan va thyc té nam 2019.

4. Két luan

Céc két qua thir nghiém dat duoc trén luu vuc thir nghiém da cho thiy: mo hinh Marine
sau khi duoc phat trién moi d cho ket qua mo phong kha tdt, hé théng mo phong duong qua
trinh 1, sai s6 dinh 1@ va thoi gian xuét hién dinh 1a kha hop 1y; k¥ thuat diéu khién tham s
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t6i wu da muyc tiéu MSCE_UA da giup cai thién dang ké chat lugng mo phong hé théng cua
mo h‘}nh Marine, chi s6 NASH kiém dinh trung binh qua cic nam hi¢u dat mic 67% (muc
c6 the trien khai dugc trong nghiép vu du bao theo ti€u chuan nganh).

Sy thanh cong cua cong trinh nghién ciru nay di giup nang cao chat lwong du béo lii cho
md hinh Marine va cai thién dang ké tinh kha thi khi trién khai rng dung trén dié€n rong cho
nhié€u luu vuc khac nhau trén lanh tho Viét Nam.

Pong gop cuia tac gia: Xay dung y tuong nghién ctu: B.b.L., T.H.T., P.T.H.L.; Lua chon
phuong phéap nghién ciru: B.D.L., T.H.T., P.T.H.L.; Xt ly s6 liéu: B.D.L.; Liy miu: B.D.L.,
T.H.T., P.T.H.L.; Viét ban thao bai bio: B.D.L., T.H.T., P.T.H.L.; Chinh sira bai bo: B.D.L.,
T.H.T.,P.T.H.L.

L& cam on: Nhom nghién ciru xin chan thanh cam on su hd tro cia dé tai khoa hoc “Nghién
clru phat trién mo hinh thuy van thong s6 phan b trong du bao I cho cac luu vuc song &
Vi¢t Nam”, ma s6: TNMT.2021.562.06 trong viéc thyc hi¢n va cong bo nghién ctru nay.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cia tip thé
tac gia, chua dugc cong bd ¢ dau, khong duoc sao chép tir nhitng nghién curu trude day;
khong co6 su tranh chap loi ich trong nhom tac gia.
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Development of the distributed hydrological model MARINE in
flood forecasting problem, pilot application for Nam Mu river
basin

Bui Dinh Lap'", Tran Hong Thai?, Pham Thi Huong Lan?
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Abstract: The problem of flood forecasting for disaster mitigation and water risk
management is an increasingly urgent task due to the increasingly scarce water resources in
Vietnam, while tools, calculation models, and flood forecasting technologies in our country
are still limited. This paper will present the results achieved in the research and development
of a modern distributed hydrological a mathematical model tool (MARINE) to solve the
flood forecasting problem. The results achieved when implementing the pilot application to
the Nam Mu River basin, with a 19—year data set, showed that the MARINE model after
being developed has produced quite good simulation results, the system has simulated the
hydrograph of flood, the error of flood peaks and the time of peak appearance is quite
reasonable. The optimal parameters control technique (MSCE UA) has significantly
improved the system simulation quality of the MARINE model, with the NASH index is
0.67. The success of this research has significantly improved the feasibility of the MARINE
model when deploying large—scale applications to various basins in the territory of Vietnam.

Keywords: Multiobjective optimization; Distributed hydrological model; Parameter
estimation.
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Tém tit: Mo hinh pho song Mike 21 SW (Spectral Waves) va mé hinh thity lyc Mike 21
HD FM (Hydro Dynamic Flow Model) dugc sir dung trong bai bao dé tinh toan truong song
va dong chay ven bd khu vuc bai bién Poi Duong, Phan Thiét, tinh Binh Thuan. M6 hinh
song Mike 21 SW va Mike 21 HD FM déu duoc hiéu chinh va kiém dinh véi s6 liéu thuc
do v6i hé s6 twong quan kha tét. Két qua tinh toan truong song 1a diéu kién dau vao cho mé
hinh tinh dong chay tong hop Mike 21 HD FM. Két qua tinh toan truong song khu vuc bai
bién Ddi Duong cho thay do cao song ¢ nghia vao mua gié Pong Bac khoang 0,9-1,3 m,
vo1 hudng song la huong Dong Bic, vao mua gio Tay Nam khoang 0,4-0,7 m v6i huong
song la huéng Tay Nam. Dbi véi van toc dong chay, két qua tinh toan cho thay van tdc dong
chay ven bién D6i Duong kha nho, dat khoang 0,025-0,35 m/s vao mua gi6 Ty Nam va
0,02-0,3 m/s d6i v6i mua gi6 Pong Bic. Qua két qua phéan tich thdy duoc dong chay khu
vuc bii bién Pdi Duong chiu anh huéng manh béi triéu. Nghién ctru cling lam co so dua ra
cac giai phap nhim giam thiéu cac qua trinh tac dong tiéu cuc dén ving bo bién do anh
huong cua dong chay gy ra, gop phan dinh hudng phat trién kinh té xa hoi trong khu vuc
nghién cuu.

Tir khéa: Mike 21 SW; Mike 21 HD FM; Dong chay tong hop; Séng; Bii bién Ddi Duong.

1. M& dau

Vi dudng bo bién dai 192 km, tinh Binh Thuan c6 ngudn tai nguyén du lich phong phu
gan voi bién, ring va dao [1]; nhiéu bai bién dep, nhiéu khu bao ton thién nhién cap qubc gia
nhu Nui Ong, nai Ta Cu, khu bao ton bién dao Phu Quy, Cu Lao Cau da dang sinh hoc; c6
canh quan dic trung ndi tiéng nhu ddi cat bay Miii Né, Bau Trang, Miii Ké G4, cac hd thac
thily dién, su6i khoang nong Vinh Hao, Pa Kai..., h¢ thong duong giao thong, khu neo déu
tau thuyén, cac cong trinh ha tang co s cua nganh du lich, thuy san, san xuat mudi... nam
tiép giap voi bo bién, tham chi giap v6i mép nude bién. Song, d6 ciing 14 ganh ning trong
viéc dbi pho vai thién tai, cac tai bién méi trudng, trong d6 x6i 16 duong bo la mot trong
nhiing tai bién phd bién nhét, anh huong manh mé t6i viéc phat trién doi séng kinh té xa hoi
va nhu ciu phat trién du lich. Trong vai thap nién tré lai day, bai bién Poi Duong bi x6i 1&
manh mé¢, cac hoat dong du lich bi &nh hudéng nang né, cac hoat dong kinh té x4 hoi cua nguoi
dan tai khu vire gan nhu bi té liét. C6 rat nhiéu nguyén nhan tac dong dén dién bién ctra song,
nhung nguyén nhan chi yéu la do tac dong clia séng va dong chay.

Tap chi Khi twong Thuy van 2021, 723, 58-74; doi:10.36335/VNJHM.2021(723).58-74  http://tapchikttv.vn/



Tap chi Khi twong Thuy van 2021, 723, 58-74; doi:10.36335/VNJHM.2021(723).58-74 59

Ché d¢ thuy dong luc & day c6 vai trod rat quan trong trong viéc van chuyén bun cat, bién
dong dia hinh cting nhur kha nang phat tan cac chit gay 6 nhiém tlr ving ven bo ra phia ngoai
bién. Dong chay trong khu vuc ven bo rat phtre tap va c6 vai tro rat 16n trong viéc van chuyen
vat chit day, quyét dinh dén xu thé van chuyén bun cat ven bo gy x6i 16 hay boi tu bi bién,
ving bd. Chinh vi vay, dic diém bién dong dong chay & khu vuc nay di duoc quan tim
nghién ctru ¢ nhiéu khia canh khac nhau nhu phan tich tur s6 liéu do dac khao sat va mo hinh
toan [2-6]. Cac thanh phan dong chay chu yéu trong déi ven bd bao gdm dong chay phat
sinh do séng, dong thuy triéu, dong chay gi6 va chay ra tir cac cira song. Nhimg thanh phan
dong chay tuong tac véi dia hinh tao ra cac dang hoan luu phire tap. Cac phuwong phap thuong
ding dé mo phong ché do thity dong luc ven bién dudi tac dong tu nhién va con ngudi gom
do dac, khao sat, mo hinh vat ly; mo hinh toan; cong nghé vien tham va GIS.

Mo hinh toan 1a mot phuong phép hién dai dugc phat trién manh trong may chuc niam
tré lai ddy, da duoc Gmg dung kha hiéu qua trong thuc té tai nude ta ciing nhu trén thé giéi
[7-10]. Viéc ap dung phuong phap nay doi hoi phai qua nhleu budc nhu lya chon, xay dung
mo hinh, hiéu chinh x4ac dinh thong sé ciia mé hinh va cudi cing 14 Gtng dung mé hinh dé
danh gia, dy bao. Cac mo hinh toan ngay cang chimg to 1a mot cong cu manh va dac lyc boi
kha ning cho két qua tinh toan nhanh, pham vi tmg dung rong, d& dang thay ddi cac kich ban
bai toan, nhat 14 trong viéc tinh toan, mé phong cc hé théng 16n. Trong nghién ctru nay, bd
md hinh MIKE 21 cta Vién Thity Loi Pan Mach 1a cong cu chinh duge sir dung dé mo phong
ché d6 dong chay tai khu vuc bai bién P6i Duong. Str dung m6 dun Mike 21 HD FM dé tinh
toan dong chay do gio, dong chay do song, dong chdy do triéu va dong chay téng hop, tir d6
xem xét duge mirc d6 anh huong cua cac yéu té dén ché do dong chay trong khu vye. Két
qué nghién ctru c6 thé 1am co so cho viéc tinh toan thiét ké cong trinh dé chan song cho cang
cling nhu mot sé cong trinh phuc vu quy hoach phat trién du lich bai bién Ddi Duong. Bai
bao nghién ctru ché 6 dong chay trong pham vi khu vuc bai bién Podi Duong duoc thé hién
nhu Hinh 1.

Hinh 1. Pham vi nghién ciru (a); Toan bo vinh Phan thiét va khu vuc béi bién Ddi Duong duoc gidi
han bai duong mau vang (b).
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2. Phuwong phap nghién ciru
2.1 Dit liéu tinh todan

2.1.1. Vung tinh va ludi tinh

Dé giam thiéu sai s6 khi mé phong tinh toan tir cac bién md cho khu vyre nghién ctru,
theo d6, ving tinh duoc md rong bao gém: tir vi tri bai Vong Nguyét (Ba Ria—Viing Tau)
dén vung ven bién tinh Binh Thuan va Ninh Thuan v&i chiéu dai bo bién 1a 330 km va khoang
cach tir bo ra ngoai khoi 14 130 km. Pham vi khong gian mién tinh trén Hinh 2.
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Hinh 2. Vung tinh va luéi tinh.

Ludi tinh dugc thiét 1ap bang cong cu Mesh Generator trong MIKE ZERO. Dé mo phong
tuong d6i chinh xac dia hinh day ving ven bién, lya chon ludi phi cau trac phu hop véi dia
hinh duong bo phtic tap, bao gdm 3850 6 ludi tinh toan véi 2246 nut ludi, dién tich 6 ludi
nho nhat 168 m2. Ludi tinh chia thanh 3 ving ¢ dién tich: Khu vyuc bai bién Ddi Duong
500000 m? (Ving 1), doc dudong bd 3000000 m? (Ving 2) va ngoai bién khoi 32000000 m?
(Vung 3).

2.1.2. Dt liéu duong bo va dia hinh day

Déi v6i dudng bo, sb liéu dugce thiét 1ap vao nim 2017 trén phan mém Google Earth va
dugc s6 hoa bang phan mém ARCGIS. Ddi véi dia hinh day dugc thu thap tir:

+ 86 liéu dia hinh khu vuc bién dong thu thap nam 2013, 2017: ké thira tir két qua nghién
ctru ciia Lé Dinh Mau va cong sy “Ddc diém khi tuong hai van va dong luc bién tinh Khanh
Hoa” duogc thuc hién ttir 2016-2018.

+ Dit lidu dia hinh viing bién Binh Thuén thu thap ndm 2013 va 2017, dugc cung cip boi
Phong vat 1y bién, vién Hai Duong Hoc.

+ 86 liéu dia hinh chi tiét khu vyc bai bién Doi Duong dugc do nam 2020: ké thira tir s6
liéu do dac tir dé tai “Nghién ctru tinh toan sy xuat hién dong Rip ving ven bién Nam Trung
B9, 4p dung cho bii bién Poi Dwong tinh Binh Thuan”.

2.1.3. Dt li€u cho m6 hinh tinh toan séng va dong chay

S6 liéu gid toan cau c6 do phan giai 0,5 do kinh vi, budc thoi gian do 3 tiéng (ndm 2013
va 2017) thu thap tr Co quan Quan ly Khi quyén DPai duong Qudc gia My (NOAA).
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S6 ligu song, dong chay ndm 2013 phuc vy hiéu chinh va kiém dinh: S6 li¢u song va
dong chdy thuc do tai tram Vinh Truong thu thap cia Cong ty Tu van Xay dung dién 2, Tap
doan Di¢n lyc Viét Nam (EVN).

2.2. Co 56 Iy thuyét mé dun Mike 21 SW

MIKE 21 SW [11] 12 m6 dun tinh phd song dugc tinh toan dwa trén ludi phi ciu tric.
Mo dun nay tinh toan su phat trién, suy gidm va truyén song tao ra bdi gioé va song lung &
ngoai khoi va khu vuc ven bo.

Trong MIKE 21 SW, séng gio dugc biéu dién thong qua dai lugng pho mat do tac dong
N (o, 9). i

Mat do tac dong N (o, 0) quan h¢ véi mat do nang luong E(o, 0) theo biéu thic:

N=2 (1)

Dbi vi song lan truyén trén do sau va dong chay bién doi nho thi quan hé giira tan sd

g6c tuong doi va tan s goc tuyét doi w dugc xac dinh theo biéu thue tan xa tuyén tinh sau:

= Jgktanh (kd) = o — k.U )

Trong d6 g (m/s?) 1a gia toc trong truong; d (m) 1a do sdu nudc; U 1a véc to van tde
dong chay va k 13 s song c6 d6 16n k va hudng 6.

Phuong trinh chu dao trong MIKE 21 SW la phuong trinh can bang tac dong cia song
trong toa d6 D& Cac hoic 1a toa do cau. Trong toa d6 Bé Cac:

EJF V.O.N) =2 3)

Trong d6 N(%,0,0,t) 1a mat do tac dong; X (x, y) 1a toa d6 D& Cac; o 1a tAn sb goc twong
dbi (o = 2mf); 6 (d6) 1a hudng song; t (s) 1a thoi gian; V 1a toan tir dao ham riéng trong
khong gian ( X, o, 0), V(Cx, Cy,Cs,Co) 12 toc d6 lan tmyen cta nhom song trong khong gian 4
chiéu va S 1a sb hang ngudn trong phuong trinh can bang ning luong.

S = Sin+ Sni + Sas + Spot + Ssurs “4)

Trong d6 S;,, 14 su chuyén tai dong lugng nang lugng gio vao sy phat sinh ra song; Sy,
la nang luong chuyen tai do twong tac phi tuyén séng—song; Sqs 13 su tiéu tan ning hmng
song do song bac dau; Sy, 14 sy tiéu tan do ma sat day; Ssyee 14 su tidu tan ning luong do
su vO song do do sau.

Ham mic dinh cta s6 hang ngudn Si,, S, va Sqs trong MIKE 21 SW tuwong tu nhu
ham ngudn trong mo hinh WAM Cycle 4 [12].

2.3. Co 56 Iy thuyét mé dun MIKE 21 FM HD

M6 dun MIKE 21 FM HD [13] mé phong sy bién thién luu lugng va muc nuée dya trén
phuong trinh lién tuc va phuong trinh dong luong theo hai huéng:

Phuong trinh lién tuc:
0h = ohu |, 6hv

T o T =hS (5)
Phuong trinh dong lugng theo phuong x va 'y tuong ung:
+ Theo phuong x:
ohu N oht? N dhvu
ot 0x dy
aﬂ h apa ghz ap Tsx  Thx 1 asxx aSXy
= ffh—oh— — ——2_5° ZF ’sx_bx_ ~ .4
fvh—g * 0x ox T dy (6)

A 9
3 (1T + 52 (1Tig) + husS
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+ Theo phuong y:
ohv ohuv ohv?

ot ax T oy
o hao h? 9 T
:_fﬁh_gh_n__ﬁ_g_ p+ y _ by

dy  po ay 2po ay Po  Po

yx , 9By hT. hT. hv¢S
pO aX +a_y ( xy)+ ( y)+ Vs

(7)

Trong do6 t 1a thoi gian (s); x, y 1a toa do bé Cac (m); n 1a dao dong myuc nude (m); d 1a
do séu ciia myc nude; h la téng d6 sdu muc nudc (m); g 1 gia tdc trong truong (m/s?); f=
2 Q sin ¢: tham s6 Coriolis (s™1); po 12 khéi luong riéng cua nudce (kg/m3); p, 1 4 ap sut
khi quyén (Pa/m); S 14 luu lwgng nguon (m3/s); Ug, Vs 1a van tdc ctia nude di vao mién tinh
theo phuwong x va phuong y (m/s); U,V 13 van tdc trung binh theo do sau (m/s); Txx, Txy,
Tyy la cac thanh phﬁn ndi ung suat, duge xac dinh theo cong thuc do nhét xoay dua trén van
tc trung binh theo dd siu; Ty, Ty 12 Gng suat ma sat bé mat theo phuong x va y (N/m?);
Thx> Tpy 12 0ng suit ma sat day theo phuong x va y (N/m?); A 1a hé s6 nhét ri theo phuong
ngang (m?/s); Sy, Sy, S Syy la cac thanh phan cua Ung suit tan xa song 1én don vi thé

tich nudc theo cac phﬁi;ngx); va'y (N/m?). Ung suit tan xa song duoc tinh theo cong thic:
Sxx = B ((stn’;’;kh + 1) cos*6 + sinl:ll;kh) ®)
Syy = E ((sml;ll;kh + )sze + sin]:;kh) ©)
Sxy =Syx = E ((Sinl:;kh + %) Sinecose) (10)

Trong d6 0 14 goc song t6i; E 1a ning luong song; k 1a s6 song.

2.4. Thiét Igp mé hinh

Bai bao ap dung MIKE 21 vé6i hai mé dun, cu thé 13 moé dun séng (SW) va mo dun thay
dong luc hoc (HD), tac gia thuc hién cac budc tinh todn chinh nhu trinh bay trong khung
phuong phéap luan ¢ Hinh 3.

2.4.1. M0 hinh tinh song (MIKE 21 SW)

Thoi gian tinh: Tir 8100 ngay 07/01/2013 dén 22h00 ngay 11/01/2013 cho qua trinh hiéu
chinh va 11:12 ngay 01/07/2013 dén 23:12 ngay 07/07/2013 cho qué trinh kiém dinh.

Budc thoi gian: 3600 gidy

Piéu kién ban dau duoc thiét 1ap 1a khong co su bién thién ctia muc nude va dong chay
tai khu vuc nghién ctru. Hiéu cach khac 1a trudong hop ctia bai toan dit diéu kién bién ban dau
cho khu vue nghién ctru nhu mét khéi nude tinh, cac dao dong séng hinh thanh tir ngudn dix
lidu gi6 toan cau trén toan mién tinh va khong xét dén su dao dong cua thay triéu.

biéu kién bién bao gém céc bién Bic, bong, Nam déu duoc thiét lap la myc nudc tinh
(d0 cao song h = 0).

Diéu kién gid: S6 liéu gi6 toan cau cua co quan Quan 1y Khi quyen dai duong Quéc gia
M§ (NOAA) v6i d6 phan giai 0,5 do kinh vi, budc thoi gian do 3 tiéng.

Thong $6 dung dé hiéu chinh 1a hé sd song vo, hé sb6 ma sat day, h¢ sb phan tan l1a Cais
va DELTAdis.

2.4.2. Mo hinh dong chay (MIKE 21 HD FM)

Thoi gian tinh: )
+ Thoi gian hi¢u chinh: Ttir 7h00 ngay 01/07/2013 dén 23h00 ngay 15/07/2013
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+ Thoi gian kiém dinh: 00h00 ngay 16/07/2013 dén 16h00 ngay 27/07/2013.

Piéu kién ban dau: Myc nudc = 0 m, van tc trén toan mién tinh = 0 m/s.

Diéu kién bién:

+ Chudi gia tri myc nudc (Z) thay doi theo thoi gian va khong gian, tur phén tich didu

hoa (Tide Predictions of Heights) tich hop san trong MIKE 21; Str dung s6 lidu myc nude
tridu tinh toan tir bo hiang sb diéu hoa thuy triéu toan cau [14] tai 3 bién 10ng ngoai khoi.
+ Diéu kién séng: Két qua Sy, Syy, Sy, (m’/s?) sau khi tinh toan tr mo dun Mike 21
SW s& 1 dau vao cho md dun MIKE 21 FM HD d¢é tinh toan dong chay, va mo hinh Mike
21 tinh toan coupled.

Thong sé dung dé hiéu chinh 1 hé s6 Manning’s M.

| Xac dinh muc tiéu dé tai |

AR e
i Thu thap dw liéu

Sé liéu dia hinh, d6
,,,,,,,,,, i i| sau, thuy haivan, ... |} L

: Phan tich va
| xur 1y sé lidu

Cac thong s6 song <«

Piéu kién bién ¥
R - Str dung Mike 21
Dieu kién ban dau > SW tinh séng Khong phit hop
S6 liéu gio6 -
Hiéu chinh, < MIKE 21 SW
kiém dinh
mo hinh
Phit hop
v
B6 thong s6 tinh toan song cho

Mike 21 SW

Pia hinh Piéu kién Picu kién SO C .
day bién ban dau

v
Cac thong s6. diéu kién bién, diéu
kién ban dau. img xuat tiép song
v

MO hinh thuy hwe Mike 21 FM
.. . . MIKE 21 FM
Khéng phit hop 4 \
Hiéu chinh, kiém
dinh m6 hinh
Phit hop
v

B6 thong s6 tinh toan thuy
luc cho Mike 21 FM

; 1
‘L Phan tich va danh gia ket qua mé phong |

Hinh 3. Khung dinh hudng nghién ctru.
3. Két qua va thao ludn

3.1. Két qua hiéu chinh va kiém dinh mé hinh séng

Nghién ctu st dung chudi s6 litu thuc do song tai tram Vinh Truong
(11°26°13.00”N,109°1°9.98”E) trong thoi gian tir 8h00 ngay 07/01/2013 dén 22h00 ngay
11/01/2013 @& hiéu chinh mé hinh va tir 11:12 ngay 01/07/2013 dén 23:12 ngay 07/07/2013
dé kiém dinh mé hinh. Két qua hiéu chinh va kiém dinh mé hinh song dugc trinh bay trén
Hinh 4 va Hinh 5.
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2.5
R2=0,89
s 2.0
é 15 NSE = 0,80
T 1.0
0.5 @ Thuc do
0.0 e MO phdng
Q Q Q Q Q Q Q Q Q Q Q Q Q
STSFITTHFT S &S FS
¢ X S AN RN N N RN RN RN BN RN
N N N N N N N N N N N N N
& @@ 9 W
P ©F §©F §F F F O
NN\ S\ AT \ S\ S\ I \ I \ S\ A\
Thoi gian

Hinh 4. D) thi so sanh do cao song co nghia (Hs) thuc do va tinh toan tai tram hi¢u chinh tor 8h00
ngay 07/01/2013 dén 22h00 ngay 11/01/2013.

R2=0,7
NSE =0,5

@ Thuc do

e MO phdng

U O OV VOO O,
S A A R O AN R N AN
SN N N RN RN N RN N R N RN N BN R RN N
Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q
NN L LR U RN R e e e A A
AV AT AV AT AT A7 AT AT AT AT AT AT AT AT AT A AN AL

Thoi gian

Hinh 5. Do thi so sanh do cao song co nghia (Hs) thyc do va tinh toan tir 11:12 ngay 01/07/2013 dén
23:12 ngay 07/07/2013.

Hiéu chinh (Hinh 4) va kiém dinh (Hinh 5) mé hinh cho thay két qua tinh toan twong d6i
phut hop véi két qua thuc do, chi s6 NSE va R? giita két qua do dac va tinh toan dat & mirc
kha tét [15], qua d6 khing dinh két qua mo phong dam bao do tin cdy, c6 thé sir dung bod
thong s6 cia mo hinh (Bang 1) phuc vu tinh toan cac kich ban tiép theo.

Bang 1. B¢ tham s6 hiéu chinh.

Tham s6 Gia tri, don vi
H¢ sb song vo 0,8
Hé sb ma sat day 0,002 (m)
Hé sb phén tan 1a C ais 3
DELTA dis 0,0125

3.2. Két qua hiéu chinh va kiém dinh mé hinh dong chdy

Qua trinh hiéu chinh dong chay dugc thuc hién bfmg cach thay ddi hé sb Manning’s M
theo d6 siu dia hinh. Két qua tinh toan dong chay duoc hiéu chinh va kiém dinh voi chudi sd
liéu thuc do tai tram Vinh Truong.

Thoi gian hiéu chinh: 7h00 ngay 01/07/2013 dén 23h00 ngay 15/07/2013.

Thoi gian kiém dinh: 00h00 ngay 16/07/2013 dén 16h00 ngay 27/07/2013.

Két qua hiéu chinh va kiém dinh dong chay dugc thé hién nhu Hinh 6 va Hinh 7.
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Hinh 6. D6 thi so sanh dé muyc nude thuc do va tinh toan tai tram hiéu chinh tir 7h00 ngay 01/07/2013
dén 23h00 ngay 15/07/2013.

R?=10,93

—_ NSE = 0,85
g
9
=
=
o] A 5
=) /R IR | AN S S S A SN S S b Mo Phéng
=

Thuc do

NN QQ QQ QQ QQ QQ S S Q“ S Q SIS
QQ' SRS S B E DGR PS8
R °> “: \% ”—; '5 °> RSO O ROR

'\:\p,

N N D
W'\»’\»WWWW'\»WW '\/'\»WWW'\/'\/
A A R A A AU NN SN A
N ,\\\ AV AN AN ,\\\o’ ,\\\ ,\\f\, ,\\W o Al ,\\f\;\’ ,\\f\, AV AV (\\r\? AV A ,\\q, Thoi gian

Hinh 7. D) thi so sanh do muc nudc thuc do va tinh toan tai tram hiéu chinh tir 00h00 ngay
16/07/2013 dén 16h00 ngay 27/07/2013.

Ké:t quad hiéu chinh (NSE = 0,87 va R2=0,98) va kiém djnh (NSE=0,85vaR?>= Q,93)
cho thay mtrc d§ phu hop gitra so liéu thuc do va tinh toan doi véi muc nude dat loai tot va
huéng dong chay dat loai kha.

3.3. Két qua mé phong séng khu vue nghién civu

Két qua tinh toan truong song trong thang 1 cho thdy khu vuc nghién ctru khi chiu tac
dong chu yéu boi gio mua Dong Bic thi truong song ngoai khoi ¢o huéng chu yéu 1a huéng
Pong Bic, hudng cua song bién khoi tring véi hudng gid. Khi vao dén cira song Phu Hai va
Ca Ty huéng song bi tac dong ctia hinh thai ctra song va khic xa do su nong dan cta dia hinh
nén c6 su chuyén sang huéng Dong Déng Nam (Hinh 8). D¢ cao séng vao thang 1 tir 0,5-3
m, chu ky song khu vuc ctra song khoang 3 gidy.

bén thang 7, khu vuc nghién ctru chiu tac dong truc tiép cua ché do gi6 mua Tay Nam,
hudng song khoang 225 d6, hudng Tay Nam chu dao, khi vao gan bo thi chuyén sang hudng
nam Tay Nam (Hinh 9).
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Hinh 8. Biéu d6 Hoa song thang 1 tai diém c6 toa Hinh 9. Biéu d6 Hoa song thang 7 tai diém ¢6 toa
d6 (184513.500878, 1208397.703794). d6 (184513.500878, 1208397.703794).

3.4. Két qud mé phéng dong chay

Dong chay khu vuc bai bién D,ck)i Duong c6 déc trung cua dong chay vinh Phan Thiét, do
do, bé}i bao tién hanh phan ticb ch§ d6 dong chay tai khu vuc Vinh Phan Thiét va tir d6 lam
r0 ché do dong chay tai bai bién P61 Duong.

3.4.1. M6 phong dong chay trong trudng hop gié mua Pong Béc

=  Dong chay dudi anh hudng cua gié Pong Bic:

Duéi anh hudng cia gié Dong Bic (Hinh 10), dong chay sinh ra do gid trong khu vic
nghién ctru c6 van tdc dao dong khoang 0,04-0,44 m/s; van tdc dong chay ¢ khu vuc sat bo
nhé hon vi chiu anh hudng boi dia hinh va ma sat day 16n. Gié Dong Bic anh hudng rat it
trong khu vuc cira song Ca Ty va Pha Hai (bai bién D6i Duong), van toc dong chay trong
khu vuc nay nho khoang 0,008-0,096 m/s vi dac diém dia hinh khu vuc nay la nhé va hep,
chinh diéu nay lam giam anh huong cua gio 1én dong chay.

= Dong chay dudi anh huong ctia song Dong Bic:

Tir Hinh 11 ta thay van téc dong chay khu tai khu vuc bai bién D6i Duong rat nho, dao
dong khoang 0,002—0,04 m/s, nén song truyén theo hudng Dong khong anh hudng nhiéu 1én
khu vuc nay.

= Dong chay dudi anh hudng ctia tridu trong mua gié Pong Béc:

Khi khong xet to1 sy tac dong cua song va gio, két qua dong chay trleu dugc mo phong
nhu Hinh 12. Thoi gian tridu 1én ngin hon thoi gian tricu xuong, van téc dong trung binh
trong toan mién tinh dao dong trong khoang 0,05-1,2 m/s. Téc do dong chay tai cac vi tri
gin clra song tai bai bién D6i Duong khi tridu dang va rat ¢ gia tri gan nhu twong duong
nhau (khoang < 1 m/s).

= Dong chay tong cong (anh huéng cua tridu, song Pong va gié Poéng Béc ket hop).

Dé xem xét rd hon vé anh huong cua cac dong chay thanh phan 1én dong chay tong hop
tai khu vuc nghién ctru. Bai bao da tién hanh trich xuit dic trung dong chay vao 7 gio ngay
22 thang 1 ndm 2017 tai khu vuc quanh ddo Phi Quy (Hinh 13) va khu vuc ven bo thude
Vinh Phan Thiét — bii bién D6i Duong (Hinh 14).

Két qua hinh 13 cho thiy: Dong chay tai dy khong bi anh huong nhiéu boi séng Pong,
van toc chi dat khoang 0-0,08 m/s. Phan 16n dong chay dich chuyen tir huong Tay Tay Nam
1én huéng Pong Pong Bic; Dong chay sinh ra do gi6 Dong Bac ¢6 van téc dao dong khoang
0,15-0,29 m/s. Dong chay dich chuyén tir huéng Pong Bac vé huéng Tay Nam 1a chu yéu;
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Du6i anh hudng cia Triéu, van tbe dong chay tai day dat khoang 0,26-0,33 m/s. Dong chay
dich chuyén theo nhiéu huéng nhung chii yéu chay tir huéng Dong Bic vé huéng Tay Nam.

Khi tién vao gan bo, dong chay tai khu vuc nay chay theo 2 hudng chinh 1a Tay Bic va
DPong Nam. Dong chay bién dong theo pha dao dong ciia myc nudce voi hai hudéng chu dao:
trong pha triéu 1én dong chay c6 huéng chu dao 1a tir phia ngoai bién vao trong céc ctra song;
nguoc lai trong pha triéu xudng.

[m]
1300000 4
1280000 4
1260000 4
1240000 4
1220000 4
1200000
1 Current speed [m/s]
1180000 - [ Above 0.4440
. [ 0.4123 - 0.4440
1160000 [ ] 0.3806-04123
1 [ |0.3489-0.3806
1140000 §---- [ ]03172-0.3489
] [ ]o02855-03172
1120000 [ 0.2537 -0.2855
] [ 0.2220 - 0.2537
] [ 0.1903 - 0.2220
1100000 ] [ 0.1586 - 0.1903
] I 0.1269 - 0.1586
1080000 7 I 00952 - 01269
] I 0.0635 - 0.0952
1060000 7 B 0.0315 - 0.0635
] I 0.0001-0.0318
1040000 7 : ’ ! ' ' : I Below  0.0001
N —————————————————————————— [ Undefined Value
100000 150000 200000 250000 300000 350000
[m]
21:00:00 1/15/2017 Time Step 350 of 672.
Hinh 10. Truong van tdc dong chay dudi anh hudng cia gidé Pong Bic.
[m]
1300000
1280000 ]
1260000
1240000 3
1220000 ]
1200000
1 Current speed [m/s]
1180000 7 I ~bove 0.375
. I 0.350-0.375
1160000 Il 0.325-0.350
. I 0.300 - 0.325
1140000 1 - I 0275 -0.300
] B 0250 -0.275
1120000 3 [ 0.225-0.250
] [ 0.200-0.225
] [ 0.175-0.200
1100000 ] [ 10150-0175
1 0.125-0.150
1080000 ] [ lo100-0125
] 0.075-0.100
1060000 7 1] 0.050 -0.075
] [ 0.025-0.050
1040000 7 : ; ; ; ; : I Selow 0025
1 : : : ; ; ; [ Undefined Value

o B e L o o o o o L LI o i o L
100000 150000 200000 250000 300000 350000
[m]
19:00:00 1/13/2017 Time Step 300 of 672.

Hinh 11. Truong vén tc dong chay dudi anh huong ciia song vao muia Dong Bic.
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[m]
1300000 4
1280000 §---
1260000 4
1240000 §---
1220000 (a)
1200000
Current speed [nVs)
1180000 3 Above 1.1154
1.0358 - 1.1154
1160000 - 0.9561 - 1.0358
0.8764 - 0.9561
1140000 4 0.7967 - 0.8764
0.7171-0.7967
1120000 3 06374-0.7171
05577 - 0.6374
00000 3 0.4780 - 0.5577
i 0.3984 - 0.4780
0000 3--- 0.3187 - 0.3084
L 02390 - 0.3187
0.1593 - 0.2390
1060000 JEsssssss 0.0797 - 01593
0.0000 - 0.0797
1040000 3 Below 0.0000
T T ; L Value
100000 150000 200000
9:00:00 1/1/2017 Time Step 2 of 672
[m)
1300000 4
1280000 4
1260000
1240000 §---
1220000 -+ (b)
1200000
Current speed [nVs]
1180000 3 Above 1.1154
1.0358 - 1.1154
1160000 §--- 09561 - 1.0358
08764 - 0.9561
1140000 4 -4 0.7967 - 0.8764
0.7171-0.7967
0000 06374-0.7171
"z 0.5577 - 0.6374
00000 3 0.4780 - 0.5577
" 0.3984 - 0.4780
0000 0.3187 - 0.3984
108 02390 - 0.3187
01593 - 0.2390
1060000 3 0.0797 - 01593
0.0000 - 0.0797
1040000 3 Below 0.0000
L Value

T T T
100000 150000 200000

11:00:00 1/1/2017 Time Step 4 of 672

T T T
250000 300000 350000
[m]

Hinh 12. Truong vén tdc dong chay lac triéu xudng (a) va triéu 1én (b).

Dong chay do song

0-0,06 m/s

7000012572007 Teve g POt 672

Dong chay do Triéu

I

HEHERLEE
R¥REEa0RELT

£

{HERH

Dong chay do gié

0.15-0.29

w0

70000 1252007 Teve g ST0t672

Hinh 13. Anh hudng ciia dong chay thanh phan tai khu vuc ngoai khoi vao gié muia Dong Bic.

Dong chay tong hop

1200000
1160000
1160000
1140000

1120000

1100000

1080000

A i

100000 150000 200000 2 350000

70000 1252017 Teme Step 576 of 672

0,25-047

Current speea )
Aoove 065

8
i

o
0% 060
050

68
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Dong chay do song

0-0.08 m/s

Dong chay téng hop: 0.02 — 0.3 m/s

0.03-0.2

™

Dong chay do gié

0-0.08 m/s

100000 150000 200000 250000 300000 350000
™)

7.00.00 17252017 Time Step 576 of 672

o000
™
70000 1252017 T SwpSTB 672

Hinh 14. Anh hudng ciia dong chay thanh phan tai khu vuc ven bd vao gié mua Dong Béc.

_ Theo phan tich cho thdy, ché d6 dong chay khu vuc vinh Phan Thiét néi chung va bai
bién D61 Duong noéi riéng chiu anh hudéng manh boi dong tricu, anh hudng do song va anh
hudng cta gio 1én dong chay 1a it hon.

3.4.2. M6 phong dong chay trong truong hop gidé mua Tay Nam

= Dong chay dudi anh hudng cua gi6 Tay Nam: Dudi anh hudng cua gié Tay Nam,
dong chay sinh ra do gi6 trong khu vue nghién ctru 6 van toc dao dong khoang 0,08-0,6 m/s
(Hinh 15), khi vao dén bai bién B6i Duong, van toc dong chay nho dan, chi dat khoang 0,04
m/s.

[m]

1300000 1

1280000 7

1260000 1

1240000 5

1220000 1

1200000 7
1 Current speed [m/s]

1180000 B Above 05836
1 1 0.5419 - 0.5836

1160000 - ] 0.5002 - 0.5419
] [ 0.4585 - 0 5002

1140000 +---- [ ] 0.4169-0.4585
] [ 03752 -0 4169

1120000 [ 0.3335-0.3752
] [ 0.2918 - 0.3335
E 02501 - 02918

1100000 1 0.2084 - 0.2501
5 I 0 1668 - 02084

1080000 ] I 0.1251 - 0.1668
] Il 0.0834 - 0.1251

1060000 o I 00417 - 00834
] Il 0.0000 - 0.0417

1040000 - I Below  0.0000
1 [_1 undefined value

300000 350000
[m]

100000 150000 200000 250000

19:00:00 7/13/2017 Time Step 300 of 672.

Hinh 15. Truong van tdc dong chay dudi anh hudng cua gié Ty Nam.
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» Dong chay dudi anh hudng cia song Tay Nam: Trong truong hop nay (Hinh 16), ta
thdy dudi anh hudng cta song truyén theo hudng Tay sinh ra dong chay dich chuyén nhiéu
vé huéng Pong Bic, van téc dong chay khu tai khu vuc nghién ciru rat nho, dao dong khoang
0,015-0,18 m/s, khi vao gﬁn bo bién Doi Duong, dong chay c6 su doi hudng, dich chuyén

dén Tay Bic.

= Dong chay dudi anh hudng cua triéu trong mua gié Tay Nam: Khi chi xét dén anh
hudng cua thuy triéu, két qua dong chdy vao mua gi6 Tay Nam cho thay ¢ khi vuc ngoai
khoi, dong chdy c6 xu hudng dich chuyén vé 2 hudng chinh la Pong Bac va Tay Nam. Khi

tién vao bo, hudng dong chay dich chuyén qua hudng Ty Béc va Pong Nam.

[m]

1300000
1280000 —
1260000 —
1240000 —
1220000 —
1200000 —
1180000 —
1160000 —
1140000 —
1120000 —
1100000 —
1080000 —
1060000 —

1040000 7

15:00:00 7/9/2017 Time Step 200 of 672.

I o o LN I e
100000 150000 200000 250000 300000 350000

[m]

Current speed [sz]

Il Above 0.1306
I 01213-01306
[ ]o0.1120-0.1213
[10.1027-0.1120
[ 00933-01027
[ ] 0.0840 - 0.0933
1 0.0747 - 0.0840
] 00653 - 0.0747
0.0560 - 0.0653
0.0467 - 0.0560
00373 - 0 0467
0.0280 - 0.0373
00187 - 0.0280
I ©0.0093 - 0.0187
I 0.0000 - 0.0093
[ Below 0.0000
[ Undefined Value

Hinh 16. Truong vén toc dong chay dudi anh huong ciia song vao miia Tdy Nam.

= Dong chay tong hop trong mua gié Tay Nam: Két qua mé phong dong chay tong cong

duoc thé hién trén Hinh 17-18.

Dong chay do song

0.006 —0.02
/s

Mo 7o oz  zeom

Dong chay do gi6

1 0.08-0.16
i m/s

ey

7 T Siep 250

|

jiiiiii

Dong chay tong hop

1700007112017 Teve

[m]
1300000
1280000
1260000
1240000
1220000
1200000
1180000
1160000
1140000
1120000
1100000
1080000
1060000
1040000

=

seoz0ue

02-0.5m/s

17.00.00 711172017 Time Step 250 of 672

100000

150000 200000

250000 300000 350000
[m)

Currnt speed [nis]

&2

ganatEes
sl
R8I NBRAELS

i
%3

Hinh 17. Anh huéng ctia dong chay thanh phan tai khu vire ngoai khoi vao gié mia Tay Nam.
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Dong chay do song

Dong chay tong hop: 0.025 - 0.35 m/s

Dong chay do gio

Hinh 18. Anh hudng ciia dong chay thanh phan tai khu vuc ven bd vao gié mua Tay Nam.

Tuong tu vao mua gié Pong Béc, dong chay tai khu vuc nghién ctru vao mua gié Tay
Nam chiju anh hudng nhiéu nhét bai dong triéu. Dudi anh hudng ctia song truyén theo hudng
Tay sinh ra dong chay rat nho, van tdc chi khoang 0,006-0,02 m/s & khu vuc ngoai khoi, van
tbc dong chay song & khu vire ven bii bién D6i Duong cao hon, dat khoang 0, 02-0,12 m/s.
Dong chay sinh ra do gi6 dat van tdc 0,08 dén 0,16 m/s & ngoai khoi, v bo giam dan 0,005—
0,065 m/s. Thity triéu gy nén vén toc dong chay kha lon, dat 0,3-0,5 m/s & ngoai bién, va
0,02-0,24 m/s & khu vyc gan bo. Dong chay tong hop c6 xu hudng dich chuyén tir phia Tay
Tay Nam Ién huéng Dong Dong Bic véi van toe 0,2-0,5 m/s.

Dé so sanh chi tiét hon téc d6 dong chay vao mua gié Pong Bic va mua gié Tay Nam,
bai béo lya chon 10 vj tri ndm theo huong théng gbc voi duong bo, dai dién cho ca 3 vung
ctia ludi tinh (tir phia bai bién Doi Duong ra ngoai khoi) nhu Hinh 19 dé trich xuit két qua
tor mo hinh.

{Rang
‘Tram Vinh\[ruong

F
fongichant: Phan Thiet

LaGi

#tp-Ving Tau

Hinh 19. Vi tri cac diém trich xuét gia tri van toc dong chay nam theo hudng thing goc véi duong
bo, dai dién cho ca 3 vung cta luéi tinh.
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Hinh 20. Biéu d6 so sanh gia trj van toc dong chay 16n nhat tai cac vi tri.

Hinh 20 thé hién gia tri van tdc 16m nhat cua dong chay tai céc vi tri trich XUat vao gio
mua Pong Bac va Tay Nam. O ca 2 mua, van toc dong chay c6 xu hudng 16n dan khi dich
chuyén tir bo ra ngoai khoi.

4. Két luin

Bang viéc sir dung phuong phap mé hinh toan, cu thé 1a mé hinh MIKE 21 véi mé dun
SW va HD, nghién ciru di tinh toan dugc song va dong chay tai khu vuc bai bién Poi Duong.

Mo hinh MIKE cung voi viéc xac dinh cac diéu kién bién cho m6 hinh dé nghién ctiu
dong luc song va dong chay trong hai mua gié Pong Bic va Ty Nam tai khu vuc béi bién
Ddi Duong dat két qua kha quan théng qua cac két qua hiéu chinh va kiém dinh véi s liéu
thuc do tai tram Vinh Tuong (NSE va R? > 0,8). Tur nhitng két qua do, nghién ctru nay co thé
dua ra nhitng két luan sau:

+ Ché d6 séng khu vuc nghién ciru chiu anh ‘huong nhiéu vao ché do gio tai khu vye.
Song gid trong vung cua séng khong 1on do dac dlem dia hinh. Vao thang 1, gié chu yeu theo
hudéng Bong Bic, vi thé song t6i tir ngoai khoi truyén vao ciing theo huong Pong Bic 1a cha
yéu, tuy nhién hudéng song khong tdc dong vao khu vuc ven bo nén do cao song khu vuc ven
bo ving nghién ctru kha nhé. Vao thang 7, song chu yéu theo huéng Tay Nam véi do cao
song c6 nghia nho hon so voi thang 1.

+ Truong dong chay tai khu vue nghién ctru cling kha phuce tap, van téc va hudng dong
chay phy thugc vao nhiéu yéu té nhu gio, song, thuy triéu, dia hinh,... Dong chay tai bai bién
Poi Duong la tong hop cua dong chay gio, dong triéu va dong chay song. Két qua tinh toan
cho thay, dong triéu tuan hoan co vai tro quan trong quyét dinh dén tinh chat chung cua dong
chay tong hop. Dong chay tai khu vyc béi bién Doi Duong (Vung 1) ¢6 xu hudng tuong tu
ché do dong chay vinh Phan Thiét (Vung 2), tuy nhién van tbc dong chay khi vao gan bo nho
hon so v6i phia ngoai bién.

Ché d6 dong chay mo phong dugc trong khu vuc nay phan nao phan anh phu hop vei
quy luat dong luc hoc cua béi bién Ddi Duong. Cac két qua nghién ciru trén gop phan lam rd
ché do dong chay khu vuc nay va phuc vu cho bai toan x6i 16 cting nhu bai toan lan truyén 6
nhiém ven bién.

Két qua tinh toan dong chay tong hop tai khu vuc nghién ctru ¢6 nhiing sai s6 nhét dinh,
do la sai 0 t6 hop ctia md hinh song, sai s6 ctia mo hinh tinh toan dong chay va c6 ca nhirng
sai s trong qué trinh quan tric dit liéu thuc do. Mic du ¢ nhimg sai s t6 hop nhung két
qua tinh toan dong chay tong hop tir mé hinh Mike 21 kha phu hop véi dic trung ché do thuy
dong luc tai khu vuec.

Nghién ctru méi chi dimg & viéc tmg dung mé dun thury dong luc hoc va mé dun phd
song ven bo trong phan tich tinh toan dong chay va song ma chua stt dung mo dun hinh thai
hoc tinh toan dién bién 1ong dan nén két qua méi dimg & mirc danh gia chung mang tinh dinh
hudng va s& dugc bd sung trong cac nghién ciru tiép theo.
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Research on flow regime at Doi Duong beach, Binh Thuan
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Abstract: The Mike 21 SW wave model (Spectral Waves) and the hydraulic model Mike
21 HD FM (Hydro Dynamic Flow Model) were used in the paper to calculate the coastal
current and wave fields in Doi Duong beach, Phan Thiet, Binh Thuan Province. Mike 21
SW wave model and Mike 21 HD FM are calibration and accreditation with real measured
data with quite good correlation coefficient. The results of the wave field calculation are
input conditions for the Mike 21 HD FM synthetic current model. The results of wave field
calculation in Doi Duong beach area show that the significant wave height in northeast
monsoon season is about 0.9—1.3 m, with the wave direction in the Northeast direction, in
the southwest monsoon about 0 4-0.7 m with the wave direction in the southwest direction.
As for the flow velocity, the calculation results show that the current velocity at the coast of
Doi Duong is quite small, reaching about 0.025—0.35 m/s in the southwest monsoon season
and 0.02-0.3 m/s for northeast monsoon season. Hydrodynamic calculation results show
that flow in Doi Duong beach area is strongly influenced by tides. The study also serves as
the basis for solutions to minimize negative impacts on the coastal areas caused by the flow,
contributing to the orientation of socioeconomic development in the study area.

Keywords: Mike 21 SW; Mike 21 HD FM; Aggregate flow; Waves; Doi Duong beach.



< TAP CHi
@ J KHI TUQNG THUY VAN

Bai bao khoa hoc ]
Nghién ciru xay dung hoan thién quy trinh xuat ban dién tir va
cong cu quan ly Tap chi Khi twgng Thiy vin

Poan Quang Tri!, Pinh Viét Hoang!"

! Tap chi Khi tugng Thuy vin, Téng cuc Khi twong Thily van;
doanquangtrikttv@gmail.com; hoang.ceid@gmail.com;
* Tac gia lién hé: hoang.ceid@gmail.com; Tel.: +84-931769823

Ban Bién tdp nhan bai: 23/11/2020; Ngay phan bién xong: 02/03/2021; Ngay dang bai:
25/03/2021

Tém tat: Qua trinh phat trién cong nghé s6 va hoi nhap qudc té dat ra nhimng yéu cau can
hoan thién cong cu khai thac quan 1y va quy trinh xuat ban dién tir Tap chi Khi twong Thuy
van (KTTV). Quy trinh xuat ban dién tir dwgc mo hinh héa bang ngon ngit 1ap trinh PHP va
luru trir dir liéu ngudi dung, ban thao bai bao, qua trinh phan bién cua nguoi dung thong qua
h¢ quan tri co s¢ dir lisu MySQL. Cac cong cu quan ly voi nhiing thao tac va giao dién hién
thi sur dung HTML két hop voi CSS va Javascript. Két qua nghién ctru da xay dyng thanh
cong quy trinh xuét ban dién tir cling v6i cac cong cu quan 1y hd trg cho téc gia, Ban bién tap
nha phan bién, Tong bién tdp va bién tip vién trong cong tac xudt ban dién tir Tap chi
KTTV. Céc cong cu quan 1y va quy trinh xuit ban dién tir cho thay sy phu hop, hiéu qua
trong cong tac xudt ban dién tir Tap chi KTTV.

Tir khéa: Cong cu quan 1y; Quy trinh xuat ban dién tir; Tap chi Khi tugng Thily van.

1. Mé dau

Thé ky 21 ndi 1én nhu thoi dai ctia khoa hoc, cong nghé va nhitng dot pha manh mé trong
hanh trinh dao sau hon vé nhitng bi 4n thé gidi cua con ngudi. Chinh vi vay, cac tin tirc duoc
cap nhat thuong xuyén sé& gitip cho chung ta khong bo 15 nhitng thanh tyu tuyét voi nhat va
trau doi kién thirc ciia minh. Cac trang thong tin dién tir cia cac tap chi khoa hoc ciing ngay
cang phat trién va dap g duge nhu cau tim kiém thong tin cling nhu giri bai, ding tai bai bao
khoa hoc truc tuyen clia tac gia trén toan thé gidi. Nhimng thong tin khoa hoc cung cap cho cac
doc gia, phai ké dén su dong gop cua nhitng hé thong nha xuat ban qudc té uy tin nhu:
Springer [1], Elsevier [2], Wiley—Blackwell [3], Taylor&Francis [4], Sage [5], Oxford
University Press [6], Cambridge University Press [7],... Vién Thong tin khoa hoc (Institute
for Scientific Information, ISI) cia My di dé xuat sy phan loai cac tap chi khoa hoc trén thé
gidi theo chit lugng va dugc thira nhan rong rai. Chi so ISI dang dugc dung nhu mét thude do
quan trong dé danh gia chit luong nghién ctru tai mot sé nude dang phat trién, trong dé c6
Viét Nam [8]. ISI bao gdm tap hop céc tap chi trong linh vuc khoa hoc tu nhién va cong nghé
(SCI, SCIE), khoa hoc xi hoi (SSCI) va khoa hoc nhan van va nghé thuat (AHCI). Déi véi
nhitng nha xuét ban quéc té uy tin, nhitng Tap chi quéc té uy tin ciing déu xay dyng cho minh
nhirng quy trinh xuét ban dién tir riéng v6i nhirng hé thong quan ly uu vi¢t cho nguoi stir dung,
doc gia, nha phan bién, bién tap vién, hoi dong bién tap, tong bién tép,... Trong nudc hién nay
cling c6 rat nhiéu tap chi khoa hoc di xdy dung quy trinh xudt ban dién tir cho cac bai bao
khoa hoc véi muc tiéu don gian héa quy trinh xuét ban, chuyén tir phwong thirc xuit ban tap
chi & dang ban gidy sang ban dién tir nham cung cip cac san pham khoa hoc 1a céc sb xuat
ban, cac bai bao khoa hoc mdt cach nhanh chong va tién lgi [9-12]. Tap chi Khi tugng Thiy

Tap chi Khi twong Thuy van 2021, 723, 75-87; doi:10.36335/VNJHM.2021(723).75-87  http://tapchikttv.vn/



Tap chi Khi twong Thiy van 2021, 723, 75-87; doi:10.36335/VNJHM.2021(723).75-87 76

van (KTTV) 1a mot tap chi khoa hoc chuyén nganh uy tin va lau doi véi s6 dau tién xuét ban
vao ngay 20/4/1956 do Giam déc Nha Khi twong GS. Nguyén Xién 1am cha bién. Trai qua 65
nam xuat ban voi hon 723 s xuét ban téi nay, Tap chi KTTV duy tri xuat ban dinh ky 12 5O
tiéng Viét hang thang. Thang 12 nam 2018, Tap chi Khi twong Thuy van Xudt ban s6 tiéng
Anh dau tién, dén nay, tap chi da duy tri xuit ban 03 sb dinh ky Tiéng Anh va s6 luong tang
dan theo timg nam. Tap chi KTTV v6i muc ti€u nang cao chat luong xuat ban uy tin ca vé
chat luong va 5O luong ddng thoi chuyen dan tir xuit ban dang in sang xudt ban dién tir toan
bo cac s6 dinh ky tleng Viét va tiéng Anh [13-14]. Tap chi KTTV da khong ngung nghién
ctru, hoan thién, trao d6i va lam vi€c vi cac tap chi uy tin trong va ngoai nuéce dé chuan hoa
va hoan thién cac form mau quy trinh xuét ban, trang thong tin dién tir ctia Tap chi nhim bat
kip xu thé hoi nhép quoc té trong thoi ky cach mang cong nghé 4.0. Viéc khong ngimg phat
trién va ning cao chat luong xuit ban, trong nam 2020 Tap chi KTTV da duoc Hoi dong Gido
su lién nganh Khoa hoc Trai dat— Mo cong nhan nang diém tir 0-0,5 1én 0-0,75 diém tir nam
2020 [15]. Tap chi KTTV dang tiép tuc cb gang phat trién hoan thién hon nira va dit ra muc
tiéu duoc Hoi dé)ng Gido su lién nganh Khoa hoc Trai dat — Mo cong nhan 1,0 diém trong
nidm 2022. Bén canh d6, Hoi déng Gido su nganh Thiy Loi van danh gia va duy tri diém cua
Tap chi KTTV tir 0-1,0 diém. Dé dat dugc muc tiéu trén, Tap chi da xay dung va hoan thién
quy trinh xuét ban dién tir voi cac cong cu ho tro cho cac tac gia, nha phan bién, Ban bién tap
c6 thé giri bai, nhan bai, phan bién online trén hé thong thay viéc giri bai, nhan bai, moi
chuyén gia phan bién, trao ddi, lién hé... tai Tap chi KTTV hoan toan thong qua hom thu dién
tir. Trong bdi canh nhu cau dang bai trén tap chi ngay cang ting, trong khi cong tac gui bai,
nhan bai, phan bién ... thong qua hom thu dién tir dd khong con phu hop va can co6 mot giai
phap dé giai quyét trlet dé nhiing van dé: luu trit qua trinh xut ban; tim kiém, khai thac thong
tin; thong ké bai bao; theo ddi qua trinh xtr 1y bai bao; khong bi anh huong boi chinh sach cua
nha cung cip dich vu 1a yéu cau hét sirc cap thiét. Muyc dich ciia nghién ciru can xay dung mot
cong cu quan 1y va quy trinh xuét ban dién tir dé nang cao hiéu qua cong tac xuat ban Tap chi
dap tmg dugc nhu cau phat trién trong thoi ky cach mang cong nghé 4.0.

2. Phwong phap nghién ciru
2.1. Phuong phap xdy dung co so dir liéu

Thiét ké cAu trac dir liéu 13 mot thanh phan rat quan trong trong quy trinh xuat ban dién
tir, viéc thiét ké co so dit liéu mach lac, toan ven sé& gitip toi wu dugc viée xur 1y quy trinh trén
cac ban lam vi¢c cua tac gia, nha phan bién va Ban Bién tap. Véi yéu cau lién két dit liéu chat
ch¢, bao dam tinh théng nhét, toan ven thi hé co s dit lidu quan h¢ co ciu truc theo chuan
SQL 1a lya chon tot nhat. Vi vay, trong nghién ctru ndy da lua chon hé quan tri co so dir liéu
MySQL [16—17]1a hé co s¢ dir liéu quan hé twong thich v6i ngdn ngir 1ap trinh PHP ca vé toc
d6 13n viéc trién khai xay dung tng dung Web.
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ﬂ @ olher_libkity tbl_admin_users
9 id - int(11)

# role_id - int(11)

# user_type : int(11)

@ user_account : varchar(50)

@ user_email : varchar(100)

© user_password : varchar(200)
@ user_name - varchar(50)

[ user_avatar : varchar(200)

# Create_time : int(11)

# update_time - inf(11)

4 last_login_time - int(11)

;] @ other libkitv thl_common_users

g id - int(11)

u admin_id : int(11)

u group_id - mediumint(3)

# type_id - tinyint(4)

w country_id : inf(11)

@ user_email : varchar(50)

@ user_phone : varchar(20)
user_account : varchar(50)

@ user_password . varchar(200)

& user_name : varchar(100)

@ user_birthday - varchar(50)

user_status : tinyint(4)

o user_address - varchar(100)

o user_gender - varchar(10)

@ User_avatar ° varchar(300)

o user_affiliation : varchar(2000)

o user_research_area : varchar(1000)

o user_education : varchar(500)

@ user_position : varchar(500)

[ user_signature : varchar(1000)

u register_type : tinyint(4)

@ aclive_code : varchar(100)

u active_time  int(11)

# last_login_time : int(11}

« Create_fime : int(11)

« Update_time : int(11)

16 o
@ id : int{11)

7 author_name : varchar(300)
g first_name : varchar({100)
& SOrt_id : mediumint(9)

4 create_time ©int(11)
 Update_time - inf(11)

v thl_magazine_authors.

4 author_id : int(11)

« reviewer_id : int(11)

« civ_id - inf{11)

« article_id - int[11)
document_title - varchar(300)

@ document_type : varchar(100)
document_abstract : varchar(3000)

@ document_keywords : varchar(1000)

o document _cite : text

@ document_authors : varchar(3000)

@ file_url : varchar{500)

1 cover_letter_url : varchar(500)
other_files_url ; varchar{3000)

@ cancel_reason : varchar(1000)

# Self_cancel - tinyint(4)

# document_status - tinyint(4)

« Create_time - int(11)

« update_time : inf(11)

do  ofher_libkiv thl_magazine_articles
g id:int(11)

4 maz_id : int(11)

w year_id : int(11)

u month_id : inf(11})

@ article_name : varchar{500)

@ article_code : varchar(50)

@ article_atiachment : varchar(500)

4 article_file_size : float

o article_authors : varchar(500)

- article_authors_search_ids : varchar(200)
5 article_authors_number_data : varchar(2000)
w sort_id : tinyint(4)

o doi_text - varchar(300)

o doi_link : varchar(300)

o aticle_affiliation : text

1 article_abstract : varchar(10000)

@ article_keywords : varchar(1000)

o aricle_cite : text

o article_reference . fext

4 article_downloads - mediumint(9)

4 article_views : mediumint(9)

« article_citation_count - mediumint(9)

« publish_time - int(11)

« Create_time - inf(11)

« Update_time : inf(11)

i & other_liokttv thl_research_areas| [ oth

@ id 1 int(11) 9 user_id:
[ area_name : varchar(300) @ area_id
u create_time :int(11) —

« Update_time - int(H) Qe

9 maz_i

itv tbl_magazine_documents| 7 &

ity tbl_month_code
g id - int(11)
« year_id : int(11)

« code * int(100)

[ avatar : varchar(1000)
y Sort_id - mediumint()
u create_time : int(11)
u update time :int{11)

ge ot

@ id - int(11)
# document_id - int(11)

w reviewer_id © inf(11)

# stafus : tinyint(4)

@ cancel_reason : varchar(1000)
n deadline_interval : tinyint{4)

@ accept_time : int{11)

# decline_time : int(11)

# create_time - inf{11)

# update_fime : ini(11)

v thl_review_reguests

Cl o other

@ report_id : int{11)
# request_id - int(11)

# document_id : int(11)

1 Teport_content_admin : varchar(3000)
@ report_file_admin : varchar(500)

@ report_content_author - varchar{3000)
@ report_file_author : varchar{500)

o author_reply_content : varchar{3000)
o author_file_explanation : varchar(500)
author_file_complete : varchar(1000)

4 report_status | smallint{)

# admin_forward_fime : int(11)
 author_reply_time : inf(11)

# review_submit_time : ini(11)

# review_approve_time : int(11)
# create_time : int(11)

# Update_time - int(11)

thl_review_reports

hl_year_code

4 maz_id : int(11)

u code : int(11)

# sort_id : mediumint{g)

u create_time : int(11)

# updale_time : int(11)

it tbl_user_research_area_relation
int{11)

- int{11)

v tbl_magazine_other_data

1

in

(1)
0 maz_indexing : text

] © other_|

maz_aim_and_scope ° text
o maz_editorial_board : text
maz_authors - text
o maz_publication_fees : text
o maz_sabout_us : fext

Hinh 1. Céu tric bang co s& dir lidu.

v offer_likity thl_magazines

@ id - int(11

o language : varchar(4)

@ maz_name : varchar(300)

o maz_avatar - varchar(500)

@ issn_print : varchar(100)

@ issn_online : varchar(100)

@ website_url - varchar(100)

5 email - varchar(100)

@ google_impact_factor_text : varchar{150)
2 google_impact_factor_link : varchar(400)
@ citation_text - varchar(150)

2 citation_link : varchar(400)

o h5_index_text : varchar(150)

@ h5_index_link : varchar(400)

@ start_publication_year : smallini(G)
# end_publication_year : smallint(6)
# publication_count : mediumint(9)
# citation_count - mediumint(3)

» h5_index : float

# impact_facior - float

« total_downloads - int(11)

# fotal_views : int(11)

# last_time_update_statistic - int(11)
 Create_time : int(11)

# Update_time : inf{11)

blity tbl_magazine drafi_documents
¥ id - int(11)

# author_id - int(11)

« document_id - int(11)

@ document_title : varchar(300)

o document_type : varchar(100)

o document_abstract : varchar(3000)

o document_keywords : varchar{1000)
o document_cite : text

@ document_authors : varchar(3000)

[ file_url - varchar(500)

o cover_letter_url : varchar(500)

@ other_files_url : varchar(3000)

« draft_status - tinyint(4)

# create_time - int(11)

# update_time - inf(11)

11y tbl_common_user_groups

nt{11)
# admin_id : mediumint(9)
# parent_id : mediuminf(9)
@ group_name : varchar{200)
@ group_description : varchar(500)
@ group_avatar : varchar{200)
w group_sort_id - inf(11)
# create_fime : ini(11)
# update_time : int(11)

— Nhom bang dir li¢u lién quan dén viéc quan tri website va Ban bién tap nhu:
tbl admin_users, tbl magazines articles, tbl magazines, tbl year codes, tbl month codes,
tbl _magazine authors...;
— Nhom bang dir liéu lién quan dén tai khoan tac gia, nha phan bién: tbl common_users,
tbl common_user groups, tbl research area, tbl research area relation;
— Nhém bang dit liéu lién quan dén quy trinh so loai: tbl magazine draft documents,
tbl_magazine documents;
— Nhom bang dir liéu lién quan dén quy trinh phan bién: tbl review reports,

tbl review_ requets.

2.2. Phwong phdp xdy dwng cong cu qudn Iy va quy trinh xudt ban dién tir

Quy trinh xut ban dién tir gdm 4 phan chinh: Phan thi nhat 1a Dang ky, giri bai danh cho
tac gia dang ky tai khoan va guri bai dén toa soan; Phan thr 2 1a So loai danh cho hoi dong
bién tap so loai bai bao; Phan thir 3 1a Binh duyét danh cho cong tac phan bién bai bao va
duyét xuét ban; Phan tha 4 1a Xuit ban danh cho céc bién tap vién cua toa soan tién hanh bién
tap chinh sira va xuat ban bai bao. Quy trinh xuit ban dién tir dwgc mé hinh hoa bang ngdn
ngir 1ap trinh PHP [18] va luu tritr dir liéu nguoi dung, ban thao bai bao, qua trinh phan bién
cua nguoi dung thong qua hé quan tri co sé dir licu MySQL. Cac cong cu quan ly véi nhiing
thao tac va giao dién hién thi str dung HTML két hop v&i CSS [19] va Javascript [20]. Day 1a
nhitng ngdn ngit co ban va cbt 1561 cua cac tmg dung Web phu hop véi muyc tiéu cua dé tai dit
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ra, dé dang cho viéc str dung, bao tri va ddm bdo tinh toan ven, bao méat cua hé théng. So dd
Quy trinh xuat ban dién tir dugc thuc hién cu thé nhu (Hinh 2).

Phin 1: TAC GIA
PANG KY GUT BAI Ding ky, giri bai
/ Phin 2: G HOI DONG BIEN TAP \
SO LOAI ban
chinh

KET THUC

Yéu cau chinh sita |

KET THUC p== TAC GIA

K BAN BIEN TAP /
- l Phan
/ Xdc,nha”n, gui Béng ¥, gui héi \

két qua pb ket qua pb
: i Y NHA TU CHOI
TAC GIA BAN BIEN TAP . - PHAN
A\ | PHAN BIEN -
— § BIEN
Gt ban Gii ban
chinh sita chinh sita
TU CHOI — Phin 3:
XUAT |wmm={ TONG BIEN TAP BINH DUYET
BAN

Phéan 4: \

XUAT BAN

/ BIEN TAP VIEN Maket bai bdo

Ddng ky DOI

Chon nam xudt ban

| Chon s6 xudt ban |

XUAT BAN
TRUC TUYEN Dua lén google scholar

\ | Duea lén Publons | /

Hinh 2. So d6 quy trinh xuét ban dién tir Tap chi KTTV.

Cac cong cu quan ly dap ng cac yéu cdu chinh sau: (1) Giao dién hlen thi truc quan, dé
str dung; (2) Pam bao van hanh day du theo cac budc cta quy trinh xuat ban dién tir Tap chi
KTTV; (3) Luu trit toan b cac bai bao, tac gia, nha phan bién va qua trinh phan bién trong co
so dir lidu; (4) Ty dong thong ké dugc sb luong luot tai, luot xem, luot trich din, ti 18 tir chdi
dang, ti I¢ rat ndp.
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3. Két qua va thao luin
3.1. Cong cu quan ly danh cho tac gia

Quy trinh xuat ban dién tir dugc xdy dyung, sau khi ding ky tai khoan va dang nhap hé
théng, tac gia s& dang nhap vao ban lam viéc v6i nhiéu chire ning dé quan Iy tai khoan. Cong
cu quan ly danh cho tac gia véi giao dién tryc quan, d@ hiéu, tién cho viéc gui bai va theo doi
qua trinh xtr 1y bai bao cho dén khi bai bao duoc xuit ban online. Tac gia c6 thé giri bai bao
dén toa soan v6i chiic nang Dang bai méi. Sau khi dién day du cac truong thong tin, dinh kém
file bai bao, tac gia co thé giri bai bio ngay hodc luu théng tin va ra soat lai trudc khi giri toa
soan. Nhu vay, tac gia co thé gui bai moi, theo ddi qua trinh so loai, qua trinh phan bién, qua
trinh bién tip va xuit ban bai bao déng thoi co thé nhan thong tin phan hoi, chinh sira bai bao
va gui lai cho toa soan thong qua ban lam viéc trén (Hinh 3).

TAP CHIi KHi TUOGNG THUY VAN

& BAN LAM VIEC DANG BAI BAO
Dang bai mdi I "
Thong tin coban
B3I nhap B Tidu @2 (%)
Danh séch bal so loal n Tiéu dé bai bao
Danh sich bai phan bién HnnEnahien o)
Linh vifc nghién cdu
Danh sich cher xust ban B8
Torm tét bai bao (*)
s biinaabin @ Tém 1t so qua vé bai bao
Danh sich bai hiy B
& TAI KHOAN
Théng tin tai khodn Tirkhéa

Tir khéa
Thay di mat khau

Bang xuit

Tai liéu tham khao

Tai ligu tham khao

Théng tin tac gia

Xin vui 1éng chon s6 lugng téc gid (Bao gdm caban) 1~

Ho va tén Email Pon vi cBng téc Quscgia Tacgia
chinh
Bigén tén tac gid pién Email Ngh& nhiép - Chon quéc ~ o)
File Upload
File Bai Bao
Chen t8p tin... | Chua chon tap tin.

File Cover Letter

Chen tap tin... | Chira chon tap tin

File khac

Chon tp tin... | Chura chon tip tin

Hinh 3. Cong cu quan ly danh cho tac gia.
3.2. Cong cu quan ly danh cho Ban bién tap

Dé nhan dugc bai bao ciia tac gia, tién hanh cong tac so loai, moi phan bién, nhan két qua
phan bién, yéu ciu tac gia chinh stra, phan cong bién tip, bién tip chinh stra va xuit ban
online, Ban bién tip can c6 mot giao dién dugc goi 1a Ban 1am viéc v6i nhiéu chie nang dé
thue hién céc cong viéc d6. Trong quy trinh xuét ban dién tir, sau khi tac gia gui bai, thanh
vién Hoi dong bién tap s& nhan duoc bai bao va tién hanh so loai bai bao (Hinh 4).
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DANH SACH TAI LIEU SO’ LOAI N 1A
Xem tai liéu

10 |v| records per page Search
X
ID v Thong tin bai dang Yéu cau chinh stra hoi gian Thao tac
1 Tiéu d&: Nghién ciru dé xudt khung quan Iy téng hop an toan hd dap tai Viet Nam gay tao: 20:39:02
Linh vic: Tai nguyén nuéc 3/10/2020
Ho tén: Binh Viét Hoang
Déng tac gia: 3 nguoi Duyet SO loal
D Théng tin bai dang T fhao tac
z
\ Ao 2w
Showing 1 10 1 of 1 entries Tu choi dang 1

Hinh 4. Cong tac so loai bai bao.

Tai ban lam viéc, Hoi déng bién tap cod thé xem toan bo céc tai liéu cua tac gia gui dén va
tién hanh so loai bai bao nhu sau: Truong hop thir nhat, bai bao c6 nhiéu 1i, chua ding Form
xuét ban, Hoi ddng bién tap yéu cau tac gia chinh stra. Tac gia c6 thé chinh sira theo yéu cau
va giri lai bai bao d4 chinh stra kém v6i ban gidi trinh hodc rat ndp bai bao néu khong chinh
stra duoc. Truong hop thir hai, d6i véi cac bai bao dd dam bao chit luong, Hoi dong bién tap
s& duyét so loai dé giri Ban bién tip moi phan bién cho bai bao. Trudng hop thir ba, cac bai
béo khong dat tiéu chuan, khong phu hop véi cac linh vue nghién ciru cua Tap chi, Hoi dong
bién tap sau khi xem xét, trinh Tong Bién tap va ra thong bao tir chdi dang bai. Sau khi duyét
so loai, bai bao duoc chuyén cho ngudi phu trach Ban bién tip dé tién hanh moi nha phan
bién dugc thé hién trén (Hinh 5).

PHAN CONG PHAN BIEN

54 lwgng yéu cau 2 yéu cdu
Yéu cau 1 Tai nguyén nuéc ~ Hoang Minh Tuyén - hmtuyen@imh.ac.vri ~
Yéu cau 2 Tai nguyén nudc ~ Tran Vn Tra - tranvantra@gmail.com

TRANG THAI PHAN CONG

Che phan héil Hoang Minh Tuyén (hmtuyen@imh.ac.vn) da nhan dc 161 mai phéi

Che phan héi! Trén Van Tra (tra

Hinh 5. Ban bién tap moi phan bién.

Ban bién tap s& moi hai nha phan bién d6i vi mdi bai bao khoa hoc theo dung véi linh
vyc chuyén nganh. Sau khi guri yéu cau, ban bién tap s€ doi phan héi tir nha phan bién, néu 2
nha phan bién dong ¥ ¥, trang thai phan cong s& Chuyen sang trang thai dong y phan bién. Néu
nha phan bién tir chdi, trang thai phan cong chuyén sang tir chdi, luc nay Ban bién tap s& moi
nha phan bién khac cho bai bao.

DANH SACH TAI LIEU CHO PHAN BIEN

ID  Théng tin bai dang Trang thai h&i gian hao t

kil Tiéu dé: Nohién ciu d& udt Yéu ciu phan bign: 2/2 chip nhii Nha phan bién 1 dong ¥ phan bién Ngay tan: 20.38:02
Perrvpn ok (| [rectesons 23 o e p : gyp : el [rem s
Hoang Minh Tuyén

hé adp tai Viét Nam
Linh vrc: Tal nguyén nurdc
Tac gid: Binh ViétHozng

8 Tieu dé: 1 Véu cdu phan bign: 01 chip ninin N , A X , . A Noaytao: 12:38:42 1 G0
Lan voc: 1 Nha phan bién 2 dong y phan bién oaro7r2020 Cdudintl

Tie gid: Hoang Ha Manh

7 Tiéu dé: fw Yéu cdu phan bign: W0 chip niin Ngay tao: 12:28:08 m
Linh vuec: 1 08/07/2020

The gié: Hoang Ha Uanh

Hinh 6. Nha phan bién dong y phan bién bai bao.
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Ban 1am vi¢c cia Ban bién tp cdp nhat trang thai dé)ng ¥ phan bién va doi nha phan bién
tra két qua phan bién.

BAN LAM VIEC CUA PHAN BIEN

REPORT S0 1 [ID: 7] Keét qua chinh stra

PHAN BIEN BAN BIEN TAP TAC GIA

Da girl ngi dung phan bign D4 xéc nhgn Tée gid dd phan hdi

¥ kién theo file dinh kém Ngdy xéc nhbn ; 10:13 15402020 i chinh sia

% File dinh kim & % File dinh kém

Ngdy tao - 1011 15107202 \gdy phdn hdi - 10.21 15102

Yéu cau chinh stra

Hinh 7. N6i dung chi tiét qua trinh phan bién.

D6i v6i moi nha phan bién, sau khi giri két qua phan bién va file yéu cau chinh stra, Ban
bién tap s€ xac nhan va guri thong bao dén tac gia. Tac gia nhan dugc yéu cau chinh sira sé tién
hanh chinh sira bai bao roi gui lai két qua cho Ban bién tap va nha phan bién. Qua trinh phan
bién s€ ldp lai cho dén khi hai nha phan bién ddng y voi két qua chinh stra cudi cling cua tac
gia va két thiic quy trinh phan bién. Tiép theo bai bao s& dugc chuyén téi Tong bién tap dé
duyét xuat ban va phan cong cho cac bién tip vién chinh sira va xuét ban online.

3.3. Cong cu quan ly danh cho nha phan bién

Nha phan bién can dang nhap tai khoan trén hé thdng va vao ban lam viéc cia minh. Ban
lam viéc ctia nha phan bién véi giao dién don gian, day du cac chirc nang gitp cho nha phan
bién dé dang nhan yéu cau phan bién tir Ban Bién tap, xem cac thong tin co ban ctia bai bao
va file dinh kém bai bao hoan chinh, tra két qué phan bién, duy¢t két qua chinh stra, két thuc

phan bién.
TAP CHi KHi TUGNG THUY VAN

& BAN LAM VIEC Yéu cau phén bién

Nedy tac: 15/10/2020
Danh séch yéu cau méi (1] o

Danh sach dong y phan bién m

Théng tin co ban

Danh séch tirchdi phan bien [

Tieu de ()
& TAI KHOAN Nghién clru d& xuat khung quan Iy tdng hgp an toan hd dap tai Viét Nam
Thong tin tai khodn Linh vire nghién ciru (*)

Tai nguyén nuéc
Thay d8i mat khdu
~ Tom tit bai bao (%)
Dang xuat w
Viét Nam la dat nudc co rat nhigu hd chira nudc trong dé cé téi gan 90% la dap dat. Hién nay da
¢6 nhigu hd dap c6 nguy co mét an toan do da phan dugc xay dung trong nhitng nam chién
tranh vai ky thuat khao sat va thiét ké han ché, thiét bj thi cong khdng dap ung yéu cau ky thuat,
thiéu hoac khéng cé khung phap ly an toan dap, thiéu hoac khéng c6 quy trinh vén hanh va

Tur khéa

Khung phép Iy; An toan hd dap; Hanh déng khan cap; HB chira nuéc; Quan Iy an toan

Tai liéu tham khdo
WUUIIE LaL 11U U Uy WIS, UIUY I G UL IS 1
/page/portal/chinhphu/hethongvanban?class_id=1&mode:
24 thang 8 nam 2020.

LV L A

"
locument_id=79588, truy cap

22. Nghi dinh 43/2015/ND-CP v& Quy dinh 13p, quan Iy hanh lang bao v& ngudn nuéc. Trang 0,

Hinh 8. Cong cu quan ly danh cho nha phan bién.

Nha phan bién nhan dugc yéu cAu phan bién tir Ban bién tap, nha phan bién cé thé tir choi
hodc dong y phan bién. Néu tir choi, bai bao sé chuyén sang danh sach tir chdi phan bién va cé
thong bao cho Ban bién tap. Néu chap thudn, bai béo sé chuyén t6i danh sach dong v phan



Tap chi Khi twong Thiiy van 2021, 723, 75-87; doi:10.36335/VNJHM.2021(723).75-87 82

bién va nha phan bién c¢6 15 ngay dé phan bién bai bao (Hinh 8). Sau khi phan bién xong, nha
phan bién s& guri lai phiéu nhan xét va yéu cau chinh stra cho Ban bién tap va tac gia (Hinh 9).

TAP CHIi KHi TUGNG THUY VAN

TRA KET QUA PHAN BIEN CHO TAC TAC GIA
(o]

Danh sach y&u cau mdi . g rr——
Tai liéu glri Ban Bién Tap
Danh séch dong § phén bign Noi dung (giri BBT)

Y kién theo file dinh ke
Danh sach tirchdi phan bign (L) len theo Jig dinh kem

& TAI KHOAN

Théng tin tai khodn
File dinh kém (gUri BBT)
Thay i mét khdu | Chontdp tin... | form1.docx
Dang xujt
Tai liéu phan bién giri tac gia
NGi dung phan bién (g{ri tac gia)
Chinh stra tiéu d&, ngi dung 1, két luan

File dinh kém (glri tac gia)

| Chontap tin... | Ketquapb1.docx

Hinh 9. Nha phan bién giri két qua phan bién.

Sau khi nhéan duge két qua phan bién, Ban bién tap xdc nhén dé gui yéu cau chinh stra
cho tac gia. Tac gia s€ chinh stra va gui lai, Iluc nay nha phan bién c6 thé xem ban chinh stra
cua tac gia (Hinh 10).

TAP CHi KHi TUONG THUY VAN

Yeu céu chap thuan

Danh sach yéu cau méi oL | Xem két qua chinh stra
y n ID Thong tin bai bao Trang thai q
Danh sach dong y phan bién n Tén: Nghién cu dé xuat khung quan ly t8ng hop an Report s6 1 [#7]: Tac gia da tra lai két
toan ho dap tai Viét Nam qua e 30/10/2020 e
16 Linh vue Tai nguyén nudc Xem chi tiét {Con 15 ngay) Tré két qua pb

Danh sach tir chdi phan bign o Ngay chap thugn: 09:53 15/10/2020 Dang phan bign

& TAI KHOAN
Théng tin tai khoan
Thay d&i méat khdu

Pang xuat

Hinh 10. Nha phéan bién nhan bai bdo da chinh sua.

Néu nha phan bién chua dong y v6i két qua chinh stra c6 thé tiép tuc giri yéu cau chinh
sua cho tac gid. Nha phan bién dong y voi két qua chinh stra s€ két thuc qua trinh phan bién.

3.4. Cdc cong cu hé tro quan Iy heu triv, tim kiém, thong ké

T4t ca cac bai bio, tac gia, nha phan bién va qua trinh phan bién déu dugc luwu lai va phan
tach cu thé gitip Ban bién tap dé dang quan 1y, khai théc, tim kiém va str dung mot cach hiéu
qua.
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Tiéu dé bai bao Tap chi S6nam
l Tim kiém theo tén bai bao ] [ —Chon tap chi - v [ —-Chon 56 nam — v
S0 thang Sép xép theo Ngay tao
— Chon sd thang — VI Bai viét mGi nhét v Ngay bat dau H Ngay két thiic ] Yloc
DANH SACH BAI BAO KHOA HQC (1733 BAl) - Thao tac khdc - |~

Bé chon - 0 di liéu

O b Théng tin bai bao Théng tin tap chi Ngay tao Thao tic
en: anh gia tac dong cua bien doi khi hau len dong chay ey v song £ong Nai ap chi: Tap chi Khi trong Thuy van gay tao:
1777 Tén: Danh gia tac dong ctia bién ddi khi hau 1En dong chay | ang Dong N Tap chi: Tap chi Kni iwong Thily vé —
§6 nam: 2015 20/01/2021
56 thang: 8 Xuét ban : 06:25
01/08/2015
1776 Tén: Anh huéng cla ENSO dén ddng chay song subi Viét Nam el e _
o g g chéy stng ap chi: Tap g Thiy g3y ta
56 nam: 2015 20/01/2021
6 thing: 7 Xudt ban : 10:50
12/07/2015
en: Ranh Dong a va s bien doi nhigt do trong thot ky mua dong o Viet Nam ap chi: Tap chi Khi trgng Thuy van gay tao: 10:
1775 Tén:Ranh Dong & va sy bién doi nhiét 49 trong thoi ky mila dong & Ve N Tap chi: Tap chi Kni tvong Thily va e
36 ngm: 2015 20/01/2021
56 thang: 7 Xuét ban : 09.05
12/07/2015
en: Nghien ciru thir nghiem dw bao khi hau 1t mo hinl V2 Dang phirong phap ong ke:... ap chi: Tap chi Khi tveng Thuy van gay tao : 10
1774 Tén: Nghién ciru thi nghiém du bao khi hau 1 m hinh CFSV2 béng phi hap DOWNSCALING Thong k& Tap chi: Tap chi Kni trong Thiy va Ngay tao : 10:22
88 nam: 2015 20/01/2021
56 thang: 7 Xuét ban : 06:10
06/07/2015

Hinh 11. Giao dién danh sach cac bai bao da xuét ban.

Tap chi KTTV d4 tién hanh cip nhat cac bai bao tir nim 2000 dén nay voi khoang 1.733
bai bao va luu trit trong danh sach cac bai bao da xuat ban. Tai day, cac Bién tip vién va thanh
vién Ban bién tap c6 thé tim kiém céc bai bao mot cach nhanh chéng theo tiéu dé, theo s6 nim
xut ban, sé thang xudt ban, ... voi két qua duoc thé hién trén (Hinh 11).
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Hinh 12. Giao di¢n danh sach nguoi dung.

Céc tai khoan cua tac gia va nha phan bién déu duoc luu trit trong danh sach ngudi dung.
Ban bién tap c6 thé quan 1y, tim kiém nguoi dung theo ho tén, email, sé dién thoai ... Pong
thoi 6 thé tao lai mat khau, chinh stra va vo hiéu hoa tai khoan néu nhan dugc yéu cAu tir phia
nguoi dung (Hinh 12).
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Hinh 13. Giao dién danh sach bai bao da phan bién.

Tat ca cac bai bao trai qua quy trinh xuat ban dién tir, sau khi két thiic phan bién déu duoc
Iwru trit tai danh sach cac bai bao da phan bién. Tai ddy, Ban bién tap co6 thé dé dang theo ddi
lai qua trinh phan bién cua timg bai bao, cac yéu cau chinh sira cia nha phan bién, cac ban
chinh stra va giai trinh cua tac gia (Hinh 13). Két qua ctia viéc hoan thién quy trinh xuat ban
dién tir 1a minh chimg 16 rang cho qua trinh phan bién minh bach trong cong tac xuat ban dién
tu cua Tap chi KTTV.

Céac bai bao dugc xuét ban online déu xuét hién trong muc bai bdo trén trang chu. Voi
giao dién than thién, rd rang, dé theo ddi gitp cac doc gia quan tam dé dang tra ciru cac thong
tin vé bai bao nhur 1a tiéu dé bai bao, thong tin tac gia, ngay xudt ban, chi s6 DOL luot tai, lugt
xem va luot trich dan (Hinh 14). Doc gia co thé nhan dé xem cac - thong tin chi tiét hon cia bai
bao nhu la noi cong tac cua tac gia, tom tat, tir khoa, huéng dan trich dan va tai liéu tham
khao hoic tai vé bai bao day du.

Baibdo Xudtbén Trichdin H8iddngbiéntap Théngtinticgid Quych&hoatddng Gi&ithidu Théngbdo Thanghke
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Hinh 14. Giao dién bai bao trén trang chu.

Hién nay, Tap chi KTTV da dang ki gia nhap thanh cong cac hé th(f)ng trich dan qudc té:
Google scholar [21], Scilit [22], CiteFactor [23], Publons [24] va h¢ thong Tu liéu Khoa hoc
Viét Nam CitationGate [25] ctia Dai hoc Quéc gia Ha Noi. Pay 1a nhimng kénh thong tin rat
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quan trong dé doc gia, nhitng nha nghién ctru, nha quan Iy trong va ngoai nude cé thé tiép can
va tim doc cac bai bao khoa hoc ctia Tap chi KTTV mot cac dé dang va thuan tién hon. Pay la
bude khéi ddu rat quan trong va timg bude khing dinh vi tri ctia Tap chi KTTV trong qua
trinh hoi nhap quéc té.

Nhim phuc vu t6t cho cong tac thong ké, theo ddi sé lugng bai bao xut ban hang nam,
sb luong luot tai, luot xem va téng s6 trich dan hang nam, ti I¢ rat nop, ti I¢ tur chdi dang, Tap
chi da xay dung mot co sé dir licu théng ké dudi dang biéu dd cot va duong dugc thé hién trén
(Hinh 15). Biéu d6 thong ké chi s trich dan theo nim thé hién tong s trich dan cua cac bai
béo trong cing mot nim. Biéu do thong ké luot xem tap chi theo nim thé hién tong lugt xem
ctia cac bai bao trong cung mot nam. Biéu d6 thong ké luot tai theo nim thé hién tong luot tai
ctia cac bai bao trong cung mot nam. Biéu do thong ké sb lugng bai bao theo nim thé hién
tong sb bai bao xuat ban trong mot nam. Biéu dd thong ké ti 16 rut ndp thé hién ti 16 phan trim
s6 bai bao tac gia ty dong rat ndp trong mot nam. Biéu d6 théng keé ti 18 tir chdi ding thé hién
ti 16 phan tram sé bai bao bi tir chdi dang trong mot nam. Dya vao biéu d6 théng ké chi sb
trich dan theo nim va biéu d6 sb lugng bai bao theo nam, tap chi KTTV co thé dé dang tinh
duoc Impact Factor (chi sé anh hudng cta tap chi) theo timg nam.

TAP CHi KHI TUGNG THUY VAN
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Hinh 15. Giao dién s6 liéu théng ké Tap chi.
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4. Két luan

Cong cu quan 1y va Quy trinh xudt ban dién tir tai Tap chi KTTV sau khi di vao hoat
dong, cac Cong cu quan 1y va Quy trinh xuat ban dién tir da thé hién tinh chuyén nghiép, hiéu
qua ctia minh so véi cong tac gui bai, nhan bai va phan bién thong qua hom thu dién tur trudce
day. Cong cu quan ly danh cho tac gia, Ban bién tdp va nha phan bién véi giao dién truc quan,
dé sir dung thuc hién cong tac xuét ban theo dung quy trinh khép kin va dam bao r6 rang,
minh bach trong toan bd quy trinh xuit ban. Toan bo cac bai bao, tai khoan tac gia, doc gia,
tai khoan nha phan bién, qua trinh phan bién déu dugc luu trir day du, tach biét trong phan
quan tri giup Ban bién tap d& quan 1y va khai thac. Qué trinh xuat ban online, cac bai bao khoa
hoc da dugc phan tach thanh tirng bai riéng bi¢t va cap nhat trén trang chu gitip cho cac tac
gia, doc gia dé dang theo doi, tim kiém va st dung mot cach hi¢u qua hon. Cac s6 liéu vé trich
dan, luot tai, lugt xem, téng s6 bai bao, ti 18 rat nop, ti I¢ tu chdi dang cling duoc théng ké chi
tiét va day du theo timg nam dudi dang biéu dd dé thuén tién cho viéc theo ddi qua trinh xuét
ban cua Tap chi KTTV.

bong gop cua tac gia: Xay dung y tuong nghién ciu: B.Q.T., B.V.H.; Lua chon phuong
phap nghién ctru: B.V.H.; Viét ban thao bai bdo: D.V.H.; Chinh stra bai bao: B.Q.T., B.V.H.

Loi cam on: Nghién ctru nay 1a két qua cua dé tai nghién ctiru khoa hoc cip co so: “Nghién
ctru xay dung cong cu quan 1y, khai thac thong tin, dir li€u phuc vu cong tac truyén thong va
xuat ban an pham dién ti”, ma s6 CS.2020.05.05.

Loi cam doan: Tép thé tac gia cam doan bai béo nay 13 cong trinh nghién ctru cta tap thé tac
gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctru trude day; khong cod
su tranh chap loi ich trong nhom tac gia.
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Research on a toolkit on information management and retrieval
for electronic publication of Vietnam Journal of
Hydrometeorology

Doan Quang Tri!, Dinh Viet Hoang?"

' Vietnam Journal of Hydrometeorology, Viet Nam Meteorological and Hydrological
Administration; doanquangtrikttv@gmail.com; hoang.ceid@gmail.com

Abstract: Technological development and international integration have put forwards the
requirements to improve the management and electronic publishing process of the Journal
of Meteorology and Hydrology (KTTV). The electronic publishing process is modeled with
PHP programming language, which store users’ profile, article drafts, users’ appraisal
through MySQL database management system. Management tools with manuals and
interface using HTML in combination with CSS and Javascript. The research results have
successfully built an e-publishing process with supportive management tools for authors,
the editorial board, reviewers, the editor-in-chief in e-publishing of Vietnam Journal of
Hydrometeorology. Management tools and electronic publishing process show the
suitability and efficiency in electronic publishing of the Journal.

Keywords: Management tools; Electronic publishing; Vietnam Journal of
Hydrometeorology.
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Ban Bién tap nhan bai: 1/2/2021; Ngay phan bién xong: 8/3/2021; Ngay dang bai:
25/3/2021

Tom tat: Déng la nguyén nhan dan dén sy hinh thanh va phat trién nhiéu hién tugng thoi
tiét nguy hiém va c6 thé gay thiét hai nghiém trong vé tai san va tinh mang con nguoi.
Nghién ctru nay trinh bay phuong phap canh bao dong dua trén dir liéu ra da thoi tiét két hop
voi dit liéu cua cac tram dinh vi sét tai Viét Nam. Két qua nghién ctru cho théy cac chi tiéu
duoc xem xét kha ning c6 dong dbi véi cac san pham cua ra da 1a: HMAX > 10 km, ETOPS
> 7 km, CMAX > 35 dBZ va CAPPI2 > 40 dBZ. Néu chi str dung mét trong bén diéu kién
trén trong trudng hop khong co sét thi d6 1a chi s chua tot va chua thé sir dung dé xac dinh
déng. Néu str dung hai trong bon diéu kién d6 va khong c6 sét thi day ciing c6 thé 1a mot chi
s6 dé xac dinh dong nhung do chinh xac khoang 72,08%. Két qua ciing chi ra rang viéc két
hop cac ti€u chi trén (HMAX > 10 km, ETOPS > 7 km, CMAX > 35 dBZ, CAPPI2 > 40
dBZ) cung dir lidu sét co thé 1a mot chi sé dé xac dinh dong dat do chinh xé4c cao 1én dén
86,25%.

Twr khoa: Dong; Ra da thoi tiét; Canh bao; Dinh vi sét.

1. Mé dau

Déng duoc hiéu 1a hién tugng khi twong phirc hop gdm chép va kém theo sim do d6i luu
rat manh trong khi quyén gy ra. Trong con dong cling thuong kem theo gié manh, mua rao,
sam sét dir do1, tham chi ca mua da, voi rong (& vung vi do cao c6 khi con c6 ca tuyét roi).
Nghién ciru vé sét trd nén pho bién rong rii vao cudi thé ky 19.[1] giai thich rang sét da duoc
quan sat thay trong khong khi, cac dam may dbi luu, cac dam may tang, cac dam may khong
tao ra mua va phan 16n sét thuong xay ra trong cac con dong.

Trong linh vyc khi tuong thuy vén, dong 1a mot trong nhimg hién tuong thoi tiét nguy
hiém duoc déc biét quan tam do c6 tac dong khong nho dén doi song con nguoi. Theo thong
ké cua cac to chire hang khong dén dung, cac vu tai nan truc tiép va gian tiép do dong sét
chiém hon 50% tong s6 cac vu tai nan bay do cac nguyén nhan khi tugng khac [2]. Nang cao
kha nang nhan biét mwa dong c6 ¥ nghia quan trong dbi véi cong tac du bao, canh bao sém va
giam thiéu rui ro, thiét hai do thién tai gdy ra. Bén canh v¢ tinh khi tuong va thiét bi dinh vi
sét, ra da thoi tiét hién dai v6i do phan giai cao ca vé khong gian va thoi gian chinh 1a phuong
tién hiru ich dé phat hién va canh bao dong theo thoi gian thuc hiéu qua.

Trén thé gii da c6 nhiéu cong trinh nghién ctru sir dung s6 liéu ra da trong viéc giam sat,
phat hién dong, sét [3-7]. C6 nhiéu loai chi tiéu phat hién dong bang phan hoi vo tuyen ra da
(PHVT). Cac chi tiéu nay duoc xdy dung dua trén nhirng quan diém khac nhau vé ban chat
vét 1y cua hién trong dong. Trong vai thap ky trude day, nhiéu nghién ciru vé& dong duoc phat
trién dua trén phan ngudng PHVT, vi dy, [3] da dé xudt thuat toan TITAN (Thunderstorm

Tap chi Khi twong Thuy van 2021, 723, 88-96; do0i:10.36335/VNJHM.2021(723).88-96  http://tapchikttv.vn/
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Identification, Tracking, Analysis and Nowcasting) dé phat hién cac con dong bio ddi luu véi
ngudng PHVT duy nhat 12 30 dBZ. Nam 2009, thuat toan TITAN da dugc cai tién v6i tén goi
ETITAN st dung da ngudng dé phat hién bao ddi luu [4]. Ciing vao thoi gian do, trong
nghién ctru ciia minh, [5] da liy ngudong 44 dBZ d¢ phat hién cac 6 may ddi luu. Theo cac
nghién ctru [6-7], hoat ddng cta sét co lién quan chat che vdi cac qua trinh dong luc hoc va vi
vat Iy ctia cac ddm may dong va sét dugc coi 1a mot chi s6 tuyét voi dé nghién ctru cuong do
ctia cac dam mdy déng manh. Thém vao d6, cac méi lién hé giira sét va dic diém cdu trac
PHVT cta ddm may dong chfmg han nhu do cao dinh PHVT (ETOPS) va PHVT cuc dai
(CMAX) & cac d6 cao khac nhau ciing duoc dé cap [8-10]. [11] di chi ra mdi quan hé xac
thuc gitra PHVT ra da va sét trong hé théng ddi luu quy mé vira nhu dong da 6, dong siéu 6,
duong t6 va mua da. Mot s6 nghién ctru khéc ciing duge thuc hién vé ing dung méi quan hé
gitta cac tham sb ra da va sét tir may xudng dat (CG). [12] cho rang twong quan giira cac
thong s6 ra da va sét CG co thé dugce st dung dé du bao cac dic tinh dong luc hoc, vi vat 1y va
dién cua cac con dong. [13] nhan thiy trong con dong, tan sé sét CG c6 twong quan am voi
ving phan hoi khi PHVT trén 65 dBZ. [14—15] lai cho ring PHVT khdi trén 40 dBZ c6 tuong
quan t6t v6i sét CG. Khi nghién ciru vé duong t6 ¢ khu vie Tay Phi, [16] da phét hién ra céc
hoat dong cua sét twong tng t6t voi cuong d6 PHVT ra da. Trong khi d6, [17] lai tap trung
vao moi quan h¢ gitra tan sb sét cia mot hé thong d6i luu nho va d6 cao PHVT ciia ra da va
nhan thdy rang hau hét cac tia chép xay ra & d6 cao 3—6 km hodc 7-10 km. Nhiing nim gan
day, dir liéu sét da tré thanh ngudn dit liéu bo sung quan trong trong cac nghién ciru vé cac sy
kién d6i luu nguy hiém [18-19]. Su két hop giira sét va cac thong s6 thu dugc tir ra da c6 thé
dem lai nhiing hiéu biét méi, quan trong trong viéc xac dinh déc diém cua con dong va canh
bao moi ngudi vé cac hién twong thoi tiét khic nghiét sap xay ra [20]. Khi dugc két hop lai,
hai b dir liéu nay da tao thanh mot co s¢ viing chac cho viéc du bao thoi tiét ddi luu thoi han
ngan.

Viéc ng dung dit liéu ra da thoi tiét dé dua ra cac chi tidu canh bao mua dong trong cac
nghién ctru ¢ Viét Nam da dugc mot s tac gia trong nudc thuc hién va dat dugc nhiing két
qua nhat dinh. [21] da nghién ctru sir dung thong tin ra da thoi tiét DWSR-2500C cia ra da
Nha B¢ phuc vu canh béo va theo ddi mua, dong. Ngoai két qua phan loai dugc céc loai hinh
thé gy mua, cong trinh trén con xay dung dugc cac chi tiéu canh bao mua va dong cho khu
vic thanh phd HO Chi Minh va ving 1an can. [22-23] da nghién ctru str dung thong tin ra da
thoi tiét phuc vy theo doi, canh bao mua, dong va béo va nghién ctru xay dung quy trinh theo
do1 cac hién tugng thoi tiét nguy hiém: t6, 16¢, mua d4, mua 16n cuc bd bing hé thong ra da
thoi tiét TRS-2730. Bén canh viée xéac dinh duoc cac dic diém PHVT lién quan dén cac hién
tugng thoi tiét nguy hiém cuc bd dé lam co s cho viéc phat hién va theo dbi cac hién tuong
nay bang ra da TRS-2730, tac gia con xdy dung dugc cac chi tiéu nhan biét dong thong qua
gia tri PHVT va mot s6 két qua khac. Cac chi tiéu xay dung cho 03 ra da TRS-2730 da gitp
cho cac quan tric vién va du bao vién co dugc cong cy hi¢u qua dé xéac dinh céc hién tuong
thoi tiét nguy hiém nhu dong, t6 16¢, mwa da va dwa ra cac canh bao, dy bio mua trong ving
hoat dong cua ra da. Tuy nhién hi¢n nay, céc ra da thé hé cii trén da khong con hoat dong va
dugc thay thé bang cac hé théng ra da tién tién khac. Tinh dén thoi diém thang 4 nam 2020,
mang ludi ra da thoi tiét & Viét Nam (Hinh 1) da duoc nang cép va xdy dung méi bao gom 10
tram véi cac hé théng ra da phén cyc don va phan cuc doi hién dai nham cai thién chat luong
du bao cac hién tuong thoi tiét nguy hiém ciing nhu dy bao dinh lugng mua. Cing vé6i hé
thdng tram ra da thoi tiét, mang ludi 18 tram dinh vi sét (Hinh 2) c6 d¢ phan giai khong gian
cao tir 150-200 km va thoi gian quan trac lién tuc s& 1a nhimg thanh phan thiét yéu cia hé
thong du béo hi¢n dai, 1a nhitng kénh thong tin dir liéu tin cay can thiét cho du bao thoi gian
thuc va canh bdo sém cac hién tugng thoi tiét khac nghiét.

Nghién ctru nay sé trinh bay phuong phap canh bao déng bang cach st dung dir lidu ra da
thoi tiét két hop véi s6 liéu dinh vi sét cho khu vuc Viét Nam. Khac véi cac cong trinh nghién
clru trong nudc trude do, phuong phap canh bao dong két hop nay c6 wu diém 1a sir dung hau
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hét cac san pham tht cap dic trung ctia hé thong ra da thoi tiét dé canh bao dong. Hon nira,
viéc két hop voi dit licu sét dé khéng dinh xéc suét mure d6 chinh xdc ctia viéc canh bao dong
da 1am rd hon nira vai tro cua hé thong quan tric ra da thoi tiét, dinh vi sét trong cong tac du
béo, canh bao cac hién tuong thoi tiét lién quan dén dong sét tai Viét Nam. Day ciing c6 thé
xem nhu 1a mdt tiéu chi tham khao cho cac du bao vién khi thyc hién cong tac du bao, canh
bao dong str dung cac nguodn dir lidu quan tric trén cao.

Viet Nam Weather Radar Network Viet Nam Lightning Detection Network
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Hinh 1. Mang luéi tram ra da thoi tiét tai Vit Hinh 2. Mang ludi tram dinh vi sét tai Viét Nam.
Nam (mau xanh: ra da phan cuc don; mau tim: ra
da phan cyc doi).

2. Phwong phap nghién ciru va sb lidu

2.1. Cac nguon so liéu

Ngudn dif lidu sir dung trong nghién ctru nay bao gdm cac ngudn dit liéu chinh 1a dir ligu
clia cac tram ra da thoi tiét va dir liéu cta 18 tram dinh vi sét ctia Viét Nam. Cac dit liéu nay
déu dugc kiém tra chat lugng va luu trit tai may chu ciia Dai Khi tuong cao khong. Tap dir
lidu ra da gdc s& ding dé tao ra cac san pham thit cdp: ETOPS (D6 cao dinh PHVT), HMAX
(46 cao PHVT cuyc dai), CMAX (PHVT cuc dai), CAPPI2 (PHVT & d6 cao 2 km) dé dwa vao
tinh toan.

Dé x4c minh duoc thdi diém xdy ra dong, s6 liéu s& duoc tham chiéu tir cac tram quan
trac khi tuong bé mat. Dya trén twong quan vé khoang cach, danh sach cac tram khi twong bé
mit va tram ra da thoi tiét tuong ing dugc lya chon trong Bang 1. Toan b chudi s6 liéu dugc
thu thap dé tinh toan trong 5 thang dau nam 2020 (tir 1/1/2020 dén 20/5/2020).

Bang 1. Danh séch cac tram ra da thoi tiét va tram quan tric khi tugng bé mit.

STT Tram ra' Tram kh‘l’ Khoédng
da thoi tiét  twong bé cach
1 Pha Bin Son La
2 PhuLién  PhuLién <40km

3 Vinh Vinh
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Tram ra Tram khi Khodng
STT

da thoi tiét  twong bé cach

4 Tam Ky DPa Nang
5 bong Ha bong Hai
6 Quy Nhon  Quy Nhon
7 Pleiku Pleiku

8 Nha Be Nha Be
9 Viét Tri Viét Tri
10 Nha Trang  Nha Trang

2.2. Céch xdc dinh nguéng xudt hién dong

Néu chi cin ctr vao mot san pham ETOPS hoic CMAX hoic HMAX hodc CAPPI thi
chua thé két luan dugc 14 c6 dong hay khong, hay murc d nguy hiém cua con dong nay mang
lai. Vi vay dé ting d9 chinh xac phat hién déng can phai két hop thém cac yeu t6 khac. Trong
nghién ctru nay, yéu t6 sét s& dugc dua vao dé tim ra dugc ngudng tot nhat ddi voi cac san
pham ké trén.

Céch x4c dinh ngudng xuét hién dong dugc thuc hién theo cac bude sau: (1) Xac dinh
thoi diém xay ra dong dwa vao quan tric tai cac tram khi tugng bé mat; (2) Trich Xudt cAc san
pham ETOPS, CMAX, HMAX, CAPPI2 tai thoi diém co dong; (3) Trich xuat dit liéu sét
trong vong ban kinh 40 km tinh tir tram khi tugng bé mit; (4) Xéc dinh twong quan giira sét va
cac dir liéu 6 budc 2.

Vi bo s6 liéu 5 thang dau nam 2020, tong sb cac dot dong thu thap duoc trong vong
ban kinh quét cua cac ra da la 278 dot. Trong do6 tram ra da Nha Be la noi quan trac duoc
nhiéu dong nhat trong giai doan nay (61 dot). Dua vao bd s6 liéu nay da dua ra dugc bo chi
tiéu ve cac loai san pham ra da nhu ETOPS, CMAX, HMAX, CAPPI2 voi cac gia tri ngudng
cu thé duogc st dung két hop véi s6 liéu dinh vi sét dé dwa ra phuwong phap canh bao dong két
hop dugc trinh bay trong phan 3. Két qua phan loai ngudng xuét hién déng theo cach xéac
dinh trén duoc dua ra so bd nhu sau:

Bang 2. Ngudng cua cac chi sb xuét hién dong.

Xic suit c6 dong (%)

Chiso Newong Cé sét Khong co sét
ETOPS 7 km 100 50
CMAX 35dBZ 85-100 50-70
HMAX 10 km 100 50-70
CAPPI2 40 dBZ 100 50-70

Bang 2 cho thiy cac chi tiéu dugc xem xét kha ning c6 dong ddi véi cac san phdm cua ra
da la: HMAX > 10 km, ETOPS > 7 km, CMAX > 35 dBZ va CAPPI2 > 40 dBZ néu cac chi
sO dat ngudng ma kém theo sét thi xac suat xuat hién dong c6 thé 1én t6i 100%, trong khi néu
khong co sét thi xac sudt xuat hién déng vao khoang 50-70%.

3. Két qua thir nghi¢ém phwong phap canh bao déng két hop

Noi dung phan nay sé trinh bay phuong phap canh bao dong két hop gitta dir liéura da va
dir liéu dinh vi sét dya trén céc chi tiéu da xac dinh dugc ¢ phan trén. So do thuat toan dugc
thé hién trong Hinh 3.
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S0 li¢u ra da (RAW, bin polar)

S6 ligu sét S6 liéu sét
Tao san phém ETOPS, CMAX, HMAX, CAPPI2
J l L l v ¥
Néu ETOPS > 7km || Néu CMAX = 35dBZ Néu HMAX > 10km Néu CAPPI2 > 40dBZ
va co sét va co sét va co sét va co sét
¥ ¥ l Y
100% cé dong 100% co dong 100% co dong 100% c6 dong

Néu 2 trong 4 san phim trén dat chi tiéu, khéng cé sét

Y \J

70% c6 dong 50% co dong

Hinh 3. So d6 thuat toan phuong phap canh bao déng két hop.

Dud¢i day la cac budce thyc hién: Budc 1: Trich Xuét cac san phérn ETOPS, CMAX,
HMAX, CAPPI2 tir dit liéu ra da gdc; Bude 2: Trich xuét dit liéu dinh vi sét trong vong ban
kinh 40 km, tm vong tron 14 diém ludi ra da ing véi cac san pham ETOPS, CMAX, HMAX
va CAPPI2; Budc 3: Xac dinh kha ning xuat hién dong va biéu dién trén ban do phan loai
mau.

Thuat todn dugc ap dung thir nghi€ém canh bao dong cho ngay 28/5 va ngay 29/5 nam
2020. Két qua thir nghiém dugc thé hién qua ban d6 phan loai mau trong Hinh 4 va Hinh 5 tai
cac thoi diém 00Z, 06Z, 12Z va 18Z. Trong d6, nhiing viing c¢6 méau xanh biéu thi kha ning
xuét hién dong 1a 50%, mau vang biéu thi kha nang xuat hién dong 1a 70% va mau do biéu thi
kha nang xuat hién dong 1 100%.

Dé danh gia do chinh xac kha nang xuét hién dong, chung t61 da kiém ching két qua trén
ban do phan loai mau véi s6 liéu dong tir cac tram quan trac khi tuong be mat trong 2 ngay
lién tiép tir lac 00Z ngay 28/5/2020 dén lic 18Z ngay 29/5/2020, véi mdi 6p quan trac cach
nhau 6 gid. Dudi ddy 1a két qua cia viéc danh gia:

Biang 3. D¢ chinh xac ciia phuong phép canh bao dong két hop trong ngay 28/5/2020 va ngay

29/5/2020.
c Do chinh xac (%)
Xdc suat Ngay
00Z 06Z 127 18Z Trung binh
28/5/2020 45,45 29,41 60,6 40 48,81
50% c6 dong
29/5/2020 40 40 75 60
28/5/2020 66,67 60 100 100 72,08
70% c6 dong
29/5/2020 50 50 100 50
28/5/2020 50 40 100 100 86,25
100% co6 dong
29/5/2020 100 100 100 100

Nhu vay, trong truong hop thir nghiém nay co thé cho thiy xac suit xay ra dong 50% co
do chinh x4c thap nhat; xac suat xay ra dong 70% c6 do chinh xac vao khoang 72,08%; trong
khi xac suat xay ra dong 100% c6 do chinh x4c cao nhat 1a 86,25%.
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4. Két luan

Bai bao d gidi thiéu phuong phéap canh bao dong két hop dua trén s liéu ra da thoi tiét
va dinh vi sét. Cac két qua ban dau cho thay cic ngudng san pham ra da HMAX >10 km,
ETOPS >7 km, CMAX > 35dBZ, CAPPI2 > 40 dBZ két hop véi dit lidu sét co thé 1a mot chi
s6 dé xac dinh déng dat do chinh xac cao dén 86,25%. Vi truong hop st dung hai trong bon
diéu kién HMAX > 10 km, ETOPS >7 km, CMAX > 35 dBZ, CAPPI2 > 40 dBZ va khong c6
sét ciing c6 thé 1a mot chi sd dé canh bao dong nhung do chinh xac thap hon. Truong hop chi
su dung mdt trong bdn diéu kién HMAX > 10 km, ETOPS > 7 km, CMAX > 35 dBZ,
CAPPI2 > 40 dBZ va khong c6 sét 1a chi s6 chua tot va chua thé str dung dé canh bao dong.

Dé phuong phap dé cap trong bai bio nay co thé tmg dung vao nghiép vu du béo, canh
béo dong can phai c6 thém nhiéu nghién ctru chuyén sau va vai chudi so liéu dai hon trong
tuong lai.

Dbong gop cua tac gia: Xay dung y tuong nghién curu: P.K.Q.; Lya chon phuong phap nghién
cuu: P.K.Q. ’Xlif Iy s0 liéu: T.T.L.; Phan tich mau: P.K.Q., D.T.A.H.; Lay mau: T.T.L.,
D.T.A.H. Viét ban thao bai bao: P.K.Q. Chinh stra bai bao: P.K.Q.

Loi cam on: Tap thé tac gia tran trong cam on su hd trg cia dé tai nghién ciru khoa hoc cép
B9 “Nghién ctru xay dung cong cu canh bao dong va dinh lugng mua cho cac khu vuc ¢ Viét
Nam trén co co su dung s6 lidu ra da thoi tiét, dinh vi sét, anh may v¢ tinh Himawari va mua
bé mit”, ma s6 TNMT.2018.05.18.

Loi cam doan: Tép thé tac gia cam doan bai béo nay 13 cong trinh nghién ctru cta tap thé tac
gia, chua dugc cong bo & dau, khong sao chép tir nhitng nghién ctru trudc day; khong co sy
tranh chap loi ich trong nhém tac gia.
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An experiment on thunderstorm warning by combining weather
radar and lightning data in Vietnam

Phung Kien Quoc!”, Tran Tung Lam!, Do Thi Anh Huyen'
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Abstract: Thunderstorms are responsible for the development and formation of many
severe weather phenomena and can cause serious damage to property and people. This
study presents a thunderstorm warning method based on weather radar data combined with
data of lightning detection stations in Vietnam. The results show that the considered
thresholds that thunderstorms can occur for the weather radar products are: HMAX > 10
km, ETOPS > 7 km, CMAX > 35 dBZ, and CAPPI2 > 40 dBZ. If only one of the four
conditions above is used but no lightning is found, it is a not good index and should not be
used to detect thunderstorms. In case, lightning is not found and two of the four conditions
above are used and then this can use as an indicator to detect thunderstorms with the
accuracy is about 72.08%. The results also show that combining the above conditions
(HMAX>10 km, ETOPS >7 km, CMAX >35 dBZ, CAPPI2 > 40 dBZ) with lightning data
can be a good indicator to detect thunderstorms with high accuracy up to 86.25%.

Keywords: Thunderstorms; Weather radar; Warnings; Lightning.
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